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(57) The present invention provides a novel pyrimi- 
dine compound having an excellent adenosine receptor 
(A,. ^2A» ^2B receptor) antagonistic action., More spe- 
cifically, it provides a compound represented by the fol- 
lowing formula, a salt thereof or a solvate of them. 



N 



XX, 

R 3 



(I) 



In the formula, R 1 and R 2 are the same as or differ- 
ent from each other and each represents a hydrogen 
atom, an alkyl group having one to six carbon atoms 
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which may be substituted, an alkenyl group having two 
to six carbon atoms which may be substituted, an alky- 
nyl group having two to six carbon atoms which may be 
substituted, a cycloalkyl group having three to eight car- 
bon atoms which may be substituted, a cycloalkeny! 
group having three to eight carbon atoms which may be 
substituted, a 5 to 14-membered non-aromatic hetero- 
cyclic group which may be substituted, an aromatic hy- 
drocarbon cyclic group having six to fourteen carbon at- 
oms which may be substituted, a 5 to 1 4-membered ar- 
omatic heterocyclic group which may be substituted, an 
acyl group having one to six carbon atoms which may 
be substituted or an alkylsulfonyl group having one to 
six carbon atoms which may be substituted; R 3 repre- 
sents a hydrogen atom, a halogen atom, a cyano group, 
an alkyl group having one to six carbon atoms which 
may be substituted, an alkenyl group having two to six 
carbon atoms which may be substituted, an alkyny! 



group having two to six carbon atoms which may be sub- 
stituted, an aromatic hydrocarbon cyclic group having 
six to fourteen carbon atoms which may be substituted, 
a 5 to 1 4-membered aromatic heterocyclic group which 
may be substituted, a nitrogen atom which may be sub- 
stituted, an oxygen atom which may be substituted or a 
sulfur atom which may be substituted; R 4 represents an 
aromatic hydrocarbon cyclic group having six to four- 
teen carbon atoms which may be substituted, a 5 to 
14-membered aromatic heterocyclic group which may 
be substituted or a 5 to 14-membered non-aromatic het- 
erocyclic group having at least one or more unsaturated 
bonds which may be substituted; and R 5 represents an 
aromatic hydrocarbon cyclic group having six to four- 
teen carbon atoms which may be substituted or a 5 to 
14-membered aromatic heterocyclic group which may 
be substituted. 
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Description 

Field of the Invention 

[0001] The present invention relates to a novel pyrimidine compound, a production process thereof, and a pharma- 
ceutical preparation containing it and use thereof. 

Prior Art 

[0002] Adenosine is an important regulatory factor involved in many intracellular metabolisms in the living body such 
as regulation of energy levels, cAMP levels, opening and closing potassium channels, and inflow of calcium ions into 
cells, and its interaction with G protein-coupled adenosine receptors on the surface of a cell is essential for exhibiting 
these physiological activities. Adenosine receptors were classified under two subtypes, A 1 receptor and A 2 receptor 
based on the involvement in adenylate cyclase (J. Neurochem., 33, 999-1003, (1979)), and thereafter, the A 2 receptor 
has been classified under two subtypes, A^ and A 2 b» based on the affinity for A 2 receptor agonists, NECA and CGS- 
21680 (Mol. Pharmacol., 29, 331-346, (1986); J. Neurochem., 55, 1763-1771 , (1990)). Four receptor subtypes, A^ A 2 
(A 2A and A 2B ) and A 3 , have been identified until now. The A 1 receptor is a protein coupled with G^ family proteins. It 
serves to inhibit the adenylate cyclase as a result of binding with a ligand to thereby decrease the cAMP level and 
serves to activate phospholipase C (PLC) to thereby promote the production of inositol-1 ,4,5-triphosphate (IP 3 ) and 
to release the intracellular calcium ions. The A 3 receptor is a receptor serving to decrease the cAMP level and to 
activate PLC to thereby promote the IP 3 production and the release of calcium ions, as the receptor. In contrast, 
the A^ and A 2B receptors are receptors serving to activate the adenylate cyclase and promote the production of cAMP. 
There is a report that the A 2B receptor couples with PLC via a Gq/G^ protein or promotes the production of IP 3 and 
the flow of calcium ions into cells (Clin. Invest., 96, 1979-1986 (1995)). These subtypes are different from one another 
in their distribution in tissues; that is, the A 1 receptor occurs relatively abundantly, for example, in the heart, aorta and 
bladder, the A^ receptor is distributed relatively abundantly, for example, in the eyeballs and skeletal muscles, the A 3 
receptor, for example, in the spleen, uterus, and prostate, and the A 2B receptor, for example, in the proximal colon, 
and subsequently in the eyeballs, lung, uterus and bladder (Br. J. Pharmacol., 118, 1461-1468 (1996)). It is believed 
that these adenosine receptor subtypes can exhibit specific functions, respectively, due to the difference in distribution 
in the tissues as well as the difference in adenosine level among the locations and the difference in affinity for the 
ligand among the subtypes. Adenosine is involved in a variety of physiological functions such as platelet aggregation, 
heart rate, smooth muscle tonus, inflammation, release of neurotransmitters, neurotransmission, hormone release, 
cell-differentiation, cell growth, cell death, and DNA biosynthesis. Accordingly, the relation between adenosine and 
diseases such as central nervous system diseases, cardiovascular diseases, inflammatory diseases, respiratory dis- 
eases, and immune diseases has been suggested, and the efficacy of agonists/antagonists of the adenosine receptors 
on these diseases has been expected. Antagonists against the adenosine receptors, particularly those against the 
adenosine A 2 receptor have been discussed as effective as an agent for treating or preventing diabetes mellitus, 
diabetic complications, diabetic retinopathy, obesity or asthma and have been expected useful as, for example, a 
hypoglycemic agent, an agent for improving glucose intolerance, an insulin sensitizer, a hypotensive agent, a diuretic 
agent, an antidepressant, an agent for treating osteoporosis, an agent for treating Parkinson's disease, an agent for 
treating Alzheimer 1 s disease, an agent for treating an inflammatory bowel disease, or an agent for treating Crohn's 
disease. 

[0003] Certain important reports have been made on the relation between the adenosine A 2 receptor and the intestinal 
tract. For example, certain reports have been made that the A 2 receptor mediates a colon longitudinal muscle relaxation 
action (Naunyn-Schmiedeberg's Arch. Pharmacol., 359, 140-146(1999)), and that the A^ receptor, and the A 2B receptor 
occurring in the longitudinal muscle mediate a relaxation action of adenosine against the contraction of distal colon 
longitudinal muscle of a guinea pig (Br. J. Pharmacol., 129, 871-876 (2000)). The relation between the A 2B receptor 
and constipation and other diseases of the digestive organs has been recently found, and a report has been made on 
an A 2B receptor antagonist useful as a defecation-promoting agent and an agent for treating or preventing various 
types of constipation (JP-A 2000-126489). Such A 2B receptor antagonists do not induce diarrhea, have an excellent 
defecation-promoting action and are expected as an agent for treating and/or preventing various constipation. They 
are also expected as being useful for treating and/or preventing irritable bowel syndrome, constipation accompanying 
irritable bowel syndrome, organic constipation or constipation accompanying enteroparalytic ileus and for evacuating 
intestinal tracts at the time of examination of digestive tracts or before and after an operation. 
[0004] Furthermore, in the formation of clinical condition of Parkinson's disease, it has been importantly reported 
that, adenosine is extremely closely involved through the adenosine A^ receptor in addition to dopamine. For instance, 
it has been reported that the effects for improving the symptoms of Parkinson's disease will be enhanced by use of 
L-DOPA together with theophylline which is known as a non-selective adenosine receptor antagonist (J. Pharm. Phar- 
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maco,,4 6 ,515,17,(1994)).A,SO,^ 

to various kinds of Parkinson's disease an.mal models (JP 1 994-211 8 ^ p ™°" J,"^^ nigra t0 the corpus 
radation or death of dopaminergic neurons projected from the ^^^^^^^L^ prepa- 
striatum. Aithough the progress of the disease cannot be prevent* I ^^^^^ the ,ong-term 
rations is nevertheless a fundamental treatment matang up ^^^'^^^ e{fec ts such as invol- 
usage of the L-DOPA preparations will reduce the effectiveness thereo therapeutic effects cannot 
untary movements and mental symptoms. Therefore, the biggest problem ,s JJJ is confined in the 

be attained by the L-DOPA preparations. The distribution of ade nos ™ ^recep tors m^he bra n ,s 
corpus striatum, nucleus accumbens, andolfactory tubercle ^. X J*^^. 2^ _ 
adenosine A^ receptors have been estimated to play an important o e '^^^^S ayer of midbrain sub- 
,n addition, it has been reported that the degradat.on Le is no difference 

stantia nigra does not affect the adenosine A^ recepto J'nd.ng aM.ty of the corpus stnatum 

between Parkinson's disease subjects ^^^^^^J^^^^m^ 

^To.SnTcompounds have been reported as those having antagonistic action on adenosine ^ and/or ad- 
enosine receptors: 

(1) Compounds represented by the following formulae: 



25 



30 



) CHa 
? - n - Prrry i xanthine Theophyl l ine 



H 3 C 



1 J* 



CH 3 

! , -i-niprorwl xanthine 



35 



40 
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CT N 
H 3 C 
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l-Mptnvl-3.- 
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O CH a 
H 




45 



50 
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H3C 

,1 , VPi ethyl: 
phpnvl xanthine 




CHj 

i ^-fMmethvl-S- (P- 
^ifnnyl) xanthine 
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8-H-r f methyl- - 1 , 3-Dipropyl-fi-/p- 
aminol sulf onyllpr " 
Dipropylxanthine 



10 gminol svulf onjyllphenyll -1, 3- sulfonyl) xanthine 



15 



20 




25 



P-M-ff rf(2- , 2.4-PiPXPbenzprglpteric-ine 
ftminsethyl ) anunpl carbpnyl 1 nigthyl 1 oxyl phenyXI = 
1 , 3-di.prppvlxant.hine 



(2) A purine derivative represented by the formula: 



30 



35 




(wherein R 1 represents (1) the formula: 



40 




R 5 ^R e 

^5 (wherein X represents a hydrogen atom, a hydroxy! group, a lower alkyl group which may be substituted, a lower 

alkoxy group which may be substituted, etc. ; and R 5 and R 6 are the same as or different from each other and 
each represents a hydrogen atom, a lower alkyl group which may be substituted, a saturated or unsaturated cy- 
cloalkyl group having three to eight carbon atoms which may be substituted, etc.) or (2) a 5 or6-membered aromatic 
ring which may have one or more substituents and a hetero atom; W represents the formula: 

50 -CH 2 CH2-, -CH=CH- or -C=C-; R 2 represents an amino group which may be substituted with a lower alkyl group 

which may be substituted, etc.; R 3 represents a cycloalkyl group having three to eight carbon atoms which may 
be substituted, an aryl group which may be substituted, etc.; and R 4 represents a lower alkyl group which may be 
substituted, etc.), a pharmacologically acceptable salt thereof or a hydrate of them (JP-A 11-263789). 
(3) A purine compound represented by the formula: 
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(w herein * represents a hydrogen « a 

carbon atoms which may be substituted, etc,, R 2 repre en J an f '"^ J havj three t0 eight car bon 
alkyl group having one to eight carbon atoms, etc. ; R 2 ™ ^ P Qne tQ four carbon 

atomswhich may be substftuted with a haloge n atom a J^^^Jioup which may be subsftuted, 

rCS^ 48 - 95 " 103 (1 " 9) ^ " Chem - 

t) A^'eceptof antagonists represented by the following formula: 




KW6002 



(JP-A 6-211856). 



rOOOTl As is described above, compounds hav.ng an a i de " 0S,n ^ n e . P '° h r a „ ina 9 an * and/or A , B receptor antag- 
K an adenosine A 2 receptor antagonism and pari ^^^S^^ bee'made to provide 
onism are expected to exhibit an excellent act ™ an agonim against the adenosine receptors and 

45 Disclosure of the Invention 

t 0008, After intensive investigations under these circumstances, the present inventors have succeeded, for the first 
time, to synthesize a compound represented by the formula: 



R 1 



R 5 



(I) 



R 4 
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(in the formula, R 1 and R 2 are the same as or different from each other and each represents a hydrogen atom, an alkyl 
group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms 
which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl 
group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon 

5 atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an 
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered 
aromatic heterocyclic group which may be substituted, an acyl group having one to six carbon atoms which may be 
substituted or an alkylsulfonyl group having one to six carbon atoms which may be substituted; R 3 represents a hy- 
drogen atom, a halogen atom, a cyano group, an alkyl group having one to six carbon atoms which may be substituted, 

10 an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon 
atoms which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 
may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted, a nitrogen atom which 
may be substituted, an oxygen atom which may be substituted or a sulfur atom which may be substituted; R 4 represents 
an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 14-mem- 

15 bered aromatic heterocyclic group which may be substituted or a 5 to 14-membered non-aromatic heterocyclic group 
having at least one or more unsaturated bonds which may be substituted; and R 5 represents an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted), a salt thereof or a solvate of them. They have unexpectedly found that the compound, 
a salt thereof or a solvate them have an excellent antagonism against the adenosine A 2 receptors, particularly against 

20 the A 2 a and/or A 2B receptor. After further intensive investigations, they have found that the compound, a salt thereof 
or a solvate of them has a remarkable efficacy on diseases to which the adenosine receptors, particularly the adenosine 
A 2 receptors, further particularly the adenosine A^ and/or A 2B receptor relates, and that it is efficacious for preventing 
and/or treating various constipation (constipation, irritable bowel syndrome, constipation accompanying irritable bowel 
syndrome, organic constipation, constipation accompanying enteroparalytic ileus, constipation accompanying congen- 

25 ital digestive tract dysfunction, or constipation accompanying ileus) and is also useful as an agent for treating, prevent- 
ing or improving, for example, diabetes mellitus, diabetic complications, diabetic retinopathy, obesity or asthma, and 
as a hypoglycemic agent, an agent for improving glucose intolerance, an insulin sensitizer, a hypotensive agent, a 
diuretic agent, an antidepressant, an agent for treating osteoporosis, an agent for treating Parkinson's disease, an 
agent for treating Alzheimer's disease, an agent for treating an inflammatory intestinal disease or an agent for treating 

30 Crohn's disease. The present invention has been accomplished based on these findings. 

[0009] That is, the present invention relates to (1) a compound represented by the formula: 



35 



40 




(in the formula, R 1 and R 2 are the same as or different from each other and each represents a hydrogen atom, an alkyl 
group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms 
which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl 
group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon 
atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an 
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered 
aromatic heterocyclic group which may be substituted, an acyl group having one to six carbon atoms which may be 
substituted or an alkylsulfonyl group having one to six carbon atoms which may be substituted; R 3 represents a hy- 
drogen atom, a halogen atom, a cyano group, an alkyl group having one to six carbon atoms which may be substituted, 
an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon 
atoms which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 
may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted, a nitrogen atom which 
may be substituted, an oxygen atom which may be substituted or a sulfur atom which may be substituted; R 4 represents 
an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 14-mem- 
bered aromatic heterocyclic group which may be substituted or a 5 to 14-membered non-aromatic heterocyclic group 
having at least one or more unsaturated bonds which may be substituted; and R 5 represents an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic heterocyclic 
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group which may be substituted), a salt thereof or a solvate of them; (2) the compound described in (1 ), a salt thereof 
or a solvate of them, wherein R 1 and R 2 are the same as or different from each other and each represents a hydrogen 
atom an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six 
carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, 

s a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to 
eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be 
substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 
to 14-membered aromatic heterocyclic group which may be substituted, an acyl group having one to six carbon atoms 
which may be substituted or an alkylsulf onyl group having one to six carbon atoms which may be substituted (provided 

10 that a group represented by the formula: 



15 



\ — x' <n> 
* x 2 



A 

20 (wherein A represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be sub- 
stituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; and X 2 are the same as or 
different from each other and each represents a carbon atom which may be substituted; and X* represents a nitrogen 
atom which may be substituted, an oxygen atom, or acarbon atom which may be substituted) is excluded); R 3 represents 
a cyano group; and R 4 represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 

25 may be substituted, a 5 to 1 4-membered aromatic heterocyclic group which may be substituted or a 5 to 1 4-membered 
non-aromatic heterocyclic group having one or more unsaturated bonds which may be substituted; (3) the compound 
described in (1), a salt thereof or a solvate of them, wherein R 1 and R 2 are the same as or different from each other 
and each represents a hydrogen atom, an alkyl group having one to six carbon atoms which may be substituted, an 
alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon 

30 atoms which may be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a 
cycloalkenyl group having three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic 
heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon 
atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted, an acyl 
group having one to six carbon atoms which may be substituted or an alkyisulfonyl group having one to six carbon 

35 atoms which may be substituted (provided that a group represented by the formula: 



* > X* 

A 



45 (wherein A represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be sub- 
stituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; X 1 and X 2 are the same as or 
different from each other and each represents a carbon atom which may be substituted; and X 3 represents a nitrogen 
atom which may be substituted, an oxygen atom or a carbon atom which may be substituted) is excluded); R 3 represents 
a halogen atom, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two 

so to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substi- 
tuted an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 
14-membered aromatic heterocyclic group which may be substituted, an oxygen atom which may be substituted or a 
sulfur atom which may be substituted; and R 4 represents a 4-pyridyl group, a 4-pyrimidinyl group, a 4-quinazolinyl 
group, a 4-quinofyl group or a 6-isoquinolinyl, each of which may have one or two substituents; (4) the compound 

55 described in (1 ), a salt thereof or a solvate of them, wherein R 1 and R 2 are the same as or different from each other 
and each represents a hydrogen atom, an alkyl group having one to six carbon atoms which may be substituted, an 
alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon 
atoms which may be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a 
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cycloalkenyl group having three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic 
heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon 
atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted, an acyl 
group having one to six carbon atoms which may be substituted or an alkylsulfonyl group having one to six carbon 
atoms which may be substituted (provided that a group represented by the formula: 



(wherein A represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms or a 5 to 1 4-membered 
aromatic heterocyclic group which may be substituted; X 1 and X 2 are the same as or different from each other and 
each represents a carbon atom which may be substituted; and X 3 represents a nitrogen atom which may be substituted, 
an oxygen atom or a carbon atom which may be substituted) is excluded); and R 4 represents a 5 to 14-membered 
non-aromatic heterocyclic group having at least one or more unsaturated bonds which may be substituted (provided 
that the group represented by the above formula (II) is excluded); 

(5) the compound described in (1 ), a salt thereof or a solvate of them, wherein R 1 and R 2 are the same as or different 
from each other and each represents a hydrogen atom, an alkyl group having one to six carbon atoms which may be 
substituted, an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having two 
to six carbon atoms which may be substituted, a cycloalkyl group having three to eight carbon atoms which may be 
substituted, a cycloalkenyl group having three to eight carbon atoms which may be substituted, a 5 to 14-membered 
non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen 
carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted, 
an acyl group having one to six carbon atoms which may be substituted or an alkylsulfonyl group having one to six 
carbon atoms which may be substituted (provided that a group represented by the formula: 



(wherein A represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be sub- 
stituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; X 1 and X 2 are the same as or 
different from each other and each represents a carbon atom which may be substituted; and X 3 represents a nitrogen 
atom which may be substituted, an oxygen atom or a carbon atom which may be substituted) is excluded); and R 4 
represents a 4-pyridyI group, a 4-pyrimidinyl group, a 4-quinazolinyl group, a 4-quinolyl group or a 6-isoquinolinyI, each 
of which may have one or two substituents including at least one of a cyano group and a carbamoyl group represented 
by the formula: 



(wherein R 6 and R 7 are the same as or different from each other and each represents a hydrogen atom, an alkyl group 
having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms whichmay 
be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having 
three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which 
may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group which may be substituted, an aromatic 
hydrocarbon cyclic group having six to fou rteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted); (6) the compound described in (2), a salt thereof or a solvate of them, 
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10 



15 



20 



wherein R* represents a 5 to 1 4-membered aromauc heterocyc.ic ^^^^^^^^ 

bered non-aromatic heterocyclic group having at .east one or more ^^^^^^^ described 

R 5 represents a 5 to 1 4-membered aromatic heterocyclic group which may b ^strtuted the c p 

in (3) a salt thereof or a solvate of them, wherein R3 * ^"T; be substituted, 

carbon atoms which may be substrtuted, an alkenyl group having two t s» ^ ca * on /^Xe, aromatic heterocyclic 

an alkynyl group having two to six carbon atoms which may be subsu u ted 5 t 14 ^Hk* may be substituted; 

group which may be substituted, an oxygen atom which may be substrtuted or a sulfur atom w ch y 

and R* represents a 5 to 1 4-membered aromatic heterocyclic group wh,c may be substrtuted I , P 

described in (4), a sart thereof or a solvate of them, wherein ^T^^^^^ two to six 

group, an alkyl group having one to six carbon atoms wh.ch ^^^^l^^ may be substituted, 

carbon atoms which may be substituted, an alkynyl group having two to s.x ^carbon ' a^wmc y 

a 5 to 1 4-membered aromatic heterocyclic group which may be substituted, a nitrogen ^om whc may b 

an oxygen atom which may be substituted era sart thereof or a 

bered aromatic heterocyclic group which may be substituted, 9) tne com P° u "° n jn one 

solvate of them, wherein R3 represents a hydrogen atom a ha, °^^^ m P ay be sLti- 

,o six carbon atoms which may be substituted, an alkenyl ^.^P^'" 9 ^ 0 ^/^ ^embered aromatic het- 

tuted, an alkynyl group having two to six carbon m J^^^SS^l £ a S uifur atom which may be 

erocyciic group which may be ''^^^^^^^^^ may be substituted; (1 0) the 

substituted; and R* represents -. a So 4-m^d aromabc heter^yd, j, P ^ ^ ^ ^ 

rfoTx^r^ 

substituted (provided that a group represented by the formula; 



* x i (n) 



x 2 — x» 



A 



30 



35 



(wherein A represents an aromatic hydrocarbon cyclic Ire ^eTle^s or 

tituted or a 5 to 14-membered aromatic heterocychc group to sufcrtmjrf, X a ^ 

different from each other and each represents a carbon atom is excluded), a salt 

atom which may be substituted, an oxygen atom, or a carbon atom which ma r be subswu e ) 
thereof or a solvate of them; (11) the compound described in any one of (1), (4) and (8), wherein n is g 
sented by the formula (IV): 



40 




(IV) 



45 



(wherein R a represents a group selected from the following subst^ 
one to four groups selected from the following substituent group a. 



so Substituent group a 



55 



[0010] The group consisting of a hydrogen atom, a halogen atom . EE caZn 

Ln a.M grouphaving one to six carbon atoms «^J»£Z%+ S^^ESSuW. an alkoxy 
atoms which may be substituted, an alkynyl group havmg two f^J^^™^ ^ t0 six car bon atoms 
group having one to six carbon atoms which may ^^^^JS^ substituted, an alkylthio 
which may be substituted, an alkynyloxy group havmg two to six having two to six carbon atoms 

group having one to sbc carbon atoms which may be ^^^SZSSSS^ substituted, an aliphatic 
which may be substituted, an alkynytthio group having two to six carbon atoms wn.cn y 
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acyl group having two to seven carbon atoms, a carbamoyl group which may be substituted, an arylacyl group, a 
heteroarylacyl group, an amino group which may be substituted, an alkylsulfonyl group having one to six carbon atoms 
which may be substituted, an alkenylsulfonyl group having two to six carbon atoms which may be substituted, an 
alkynylsulfonyl group having two to six carbon atoms which may be substituted, an alkylsulfinyl group having one to 

5 six carbon atoms which may be substituted, an alkenylsulfinyl group having two to six carbon atoms which may be 
substituted, an alkynylsulfinyl group having two to six carbon atoms which may be substituted, a formyl group, a cy- 
cloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight 
carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substi- 
tuted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted and a 5 to 

10 14-membered aromatic heterocyclic group which may be substituted), a salt thereof or a solvate of them; (12) the 
compound described in (11), a salt thereof or a solvate of them, wherein R 3 is a hydrogen atom, a halogen atom, a 
cyano group, an alkyl group having one to six carbon atoms which may be substituted, a 5 to 14-membered aromatic 
heterocyclic group which may be substituted, an amino group or an oxygen atom which may be substituted; (13) the 
compound described in (11) or (12), wherein R 4 is a group represented by the formula: 

15 



20 




or the formula: 

25 



30 




(in the formulae (V) and (VI), R 8 represents a group selected from the following substituent group a; and the ring B 
35 may be substituted with one to four groups selected from the following substituent group a. 

Substituent group a 

[0011] The group consisting of a hydrogen atom, a halogen atom, a hydroxyl group, a nitro group, a cyano group, 

40 an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon 
atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, an alkoxy 
group having one to six carbon atoms which may be substituted, an alkenyloxy group having two to six carbon atoms 
which may be substituted, an alkynyloxy group having two to six carbon atoms which may be substituted, an alkylthio 
group having one to six carbon atoms which may be substituted, an alkenylthio group having two to six carbon atoms 

45 which may be substituted, an alkynylthio group having two to six carbon atoms which may be substituted, an aliphatic 
acyl group having two to seven carbon atoms, a carbamoyl group which may be substituted, an arylacyl group, a 
heteroarylacyl group, an amino group which may be substituted, an alkylsulfonyl group having one to six carbon atoms 
which may be substituted, an alkenylsulfonyl group having two to six carbon atoms which may be substituted, an 
alkynylsulfonyl group having two to six carbon atoms which may be substituted, an alkylsulfinyl group having one to 

50 six carbon atoms which may be substituted, an alkenylsulfinyl group having two to six carbon atoms which may be 
substituted, an- alkynylsulfinyl group having two to six carbon atoms which may be substituted, a formyl group, a cy- 
cloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight 
carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substi- 
tuted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms and a 5 to 1 4-membered aromatic 

55 heterocyclic group which may be substituted), a salt thereof or a solvate of them; (1 4) the compound described in any 
one of (1), (3) and (7), a salt thereof or a solvate of them, wherein R 4 is 4-pyridyl group which may have one or two 
substituents; (15) the compound described in (14), a salt thereof or a solvate of them, wherein R 3 is a halogen atom, 
a cyano group, an alkyl group having one to six carbon atoms which may be substituted, a 5 to 14-membered aromatic 
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R 6 

;-con'^ r7 



(in) 



10 



15 



20 



25 



30 



s an agent for treating or preventing a disease to wtahan adenine 2 J e recept0 r relates; (23) 

tSedh (18) which is an agent for treating °'P^ ,n S Anting a disease towhich an adenosine A 2 b 

Scorn osSn described in (19, «^ d ^ 

^tormiates-(24MhecompositiondescnbedinOy). wnion,5> , eomDOsition described in (19), wnicn is 

SSS=b is a" adenosine A 2 receptor antag^t (26 » , ^JSL«^^^rT*. 

f 9m the composition described in any one of (19) to (22), (<*)ic » ^ , and 27) which ls a dete 

( ^^nSressant (29) the composition described in any one of (19) tt p ) J whjch „ an 

aaentfortreating, preventing or improving const.pat.on (3 1) *ecompo reatingi preven t.ng or mprovmg 

, fsfuncS^ 

Jr table bowel syndrome, constipation accompany.ng "^J^J^ digestive tract dysfunction or constipation 
r001 21 Hereinafter, the meanings of symbols, terms, eic 

present invention will be illustrated in ^ {0 an agent which has affinity for and inactivates an ade- 

r00131 In the present description, the "antagonisf refers to nan 9 b , n A and/o r A 2B receptor. 

Los n receptor P preferab,y an adenosine * J^^J^^ T l ° ^sS n 

so r0014l The "disease to which an adenos.ne receptor re ates an£j yan0U8 constpa t.on 

5S* « adenosine A, receptor, A f ^j£ S^ W- ^2 
tor treating Crohn's disease is efficacious. 



55 
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[0015] The present invention provides a method for treating or preventing a disease to which an adenosine receptor 
relates, and a method for promoting defecation, which comprises administering a pharmacologically effective dose of 
the compound represented by the formula (I), a salt thereof or a solvate of them to a patient. 

[0016] The present invention further provides use of the compound represented by the formula (I), a salt thereof or 
a solvate of them for producing an agent for treating or preventing a disease to which an adenosine receptor relates, 
or a defecation-promoting agent. 

[0017] The compound represented by the formula (I), a salt thereof or a solvate of them is also useful as a defecation- 
promoting agent and is used for evacuating intestinal tracts at the time of examination of digestive tracts or before and 
after an operation. 

[0018] The term "and/or" used in the present description means and includes both the cases of "and" and "or". 
[0019] In the present description, there is the case where the structural formula of a compound represents a definite 
isomer for the sake of convenience. However, the present invention includes all isomers such as geometrical isomers, 
optical isomers based on asymmetric carbon, stereoisomers and tautomers, and mixtures of these isomers and is not 
limited by the description of the formula illustrated for the sake of convenience. The compound can be any of isomers 
or a mixture thereof. Accordingly, although it is possible that an asymmetric carbon atom is present in a molecule and 
that optically active substance and racemic substance may therefore be present, the present invention is not limited 
thereto but covers any of them. Further, crystal polymorphism may be present but, again, there is no limitation but any 
of single crystal form or a mixture will do. The compound (I) or its salt according to the present invention may be a non- 
solvate or a solvate, and either of them are included in the scope of claims for patent in the present invention. A 
metabolite which is generated by decomposing the compound (I) according to the present invention in vivo, and a 
prodrug of the compound (I) or its salt according to the present invention are also included in the scope of claims for 
patent in the present invention. 

[0020] The "halogen atom" used in the present description represents an atom such as fluorine atom, chlorine atom, 
bromine atom or iodine atom, and fluorine atom, chlorine atom and bromine atom are preferred. 
[0021] The "Cj.g atkyl group" used in the present description represents an alkyl group having one to six carbon 
atoms, including linear or branched alkyl groups such as methyl group, ethyl group, n-propyl group, /so-propyl group, 
n-butyl group, /so-butyl group, sec-butyl group, f-butyl group, n-pentyl group, 1,1-dimethylpropyl group, 1 ,2-dimethyl- 
propyl group, 2,2-dimethylpropyl group, 1 -ethylpropyl group, 2-ethylpropyl group, n-hexyl group, 1 -methyl-2-ethylpropyl 
group, 1 -ethyl-2-methylpropyl group, 1 ,1,2-trimethyipropyl group, 1 -propylpropyl group, 1-methylbutyl group, 2-meth- 
ylbutyl group, 1 ,1 -dimethylbutyl group, 1 ,2-dimethylbutyl group, 2 } 2-dimethylbutyl group, 1 ,3-dimethylbutyt group, 
2,3-dimethylbutyl group, 2-ethylbutyl group, 2-methylpentyl group or 3-methylpentyl group. 

[0022] The H C 2 _6 alkenyl group" used in the present description represents an alkenyl group having two to six carbon 
atoms, and suitable examples of the group are vinyl group, allyl group, 1 -propenyl group, 2-propenyl group, isopropenyl 
group, 2-methyl-1 -propenyl group, 3-methyl-1 -propenyl group, 2-methyl-2-propenyl group, 3-methy!-2-propenyl group, 

1- butenyl group, 2-butenyl group, 3-butenyl group, 1-pentenyl group, 1-hexenyl group, 1,3-hexadienyl group and 1, 
6-hexadienyl group. 

[0023] The "C 2 . 6 alkynyl group" used in the present description represents an alkynyl group having two to six carbon 
atoms, and suitable examples of the group are ethynyl group, 1-propynyl group, 2-propynyl group, 1-butynyl group, 

2- butynyl group, 3-butynyl group, 3-methyl- 1-propynyl group, 1 -ethynyl-2-propynyl group, 2-methyl-3-propynyl group, 

1- pentynyl group, 1-hexynyl group, 1 ,3-hexadiynyl group, and 1 ,6-hexadiynyl group. 

[0024] The "C^e alkoxy group" used in the present description represents an alkoxy group having one to six carbon 
atoms, such as methoxy group, ethoxy group, n-propoxy group, feo-propoxy group, sec-propoxy group, n-butoxy group, 
/so-butoxy group, sec-butoxy group, f-butoxy group, n-pentyloxy group, /so-pentyloxy group, sec-pentyloxy group, n- 
hexoxy group, /so-hexoxy group, 1,1-dimethylpropyloxy group, 1 ,2-dimethylpropoxy group, 2,2-dimethylpropyloxy 
group, 2-ethylpropoxy group, 1 -methyl-2-ethylpropoxy group, 1 -ethyl-2-methylpropoxy group, 1 ,1 ,2-trimethylpropoxy 
group, 1,1-dimethylbutoxy group, 1 ,2-dimethylbutoxy group, 2,2-dimethylbutoxy group, 2,3-dimethylbutyIoxy group, 

2- ethylbutoxy group, 1 ,3-dimethylbutoxy group, 2-methylpentoxy group, 3-methylpentoxy group or hexyloxy group. 
[0025] The "C 2 _6 alkenyloxy group" used in the present description represents an alkenyloxy group having two to six 
carbon atoms, and suitable examples of the group are vinyloxy group, allyloxy group, 1 -propenyloxy group, 2-prope- 
nyloxy group, isopropenyloxy group, 2-methyl-1 -propenyloxy group, 3-methyl-1 -propenyloxy group, 2-methyl-2-prope- 
nyloxy group, 3-methyl-2-propenyloxy group, 1-butenyloxy group, 2-butenyloxy group, 3-butenyloxy group, 1-pente- 
nyloxy group, 1-hexenyloxy group, 1 ,3-hexadienyloxy group, and 1 ,6-hexadienyloxy group. 

[0026] The "C 2 _ 6 alkynyloxy group" used in the present description represents an alkynyloxy group having two to six 
carbon atoms, and suitable examples thereof are ethynyloxy group, 1 -propynyioxy group, 2-propynyloxy group, 1-bu- 
tynyloxy group, 2-butynyloxy group, 3-butynyloxy group, 3-methyl-1 -propynyioxy group, 1 -ethynyl-2-propynyloxy 
group, 2-methyl-3-propynyloxy group, 1-pentynyloxy group, 1-hexynyloxy group, 1 ,3-hexadiynyloxy group, and 
1,6-hexadiynyloxy group. 

[0027] The "alkylthio group having one to six carbon atoms" used in the present description refers to an alkoxy group 
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10 



15 



20 



having one to six carfcon atoms, sue, as me = io group, ^^^^X^ K 
sec-propylthio group, n-butylthio group, iso-butylth.o J^^' 9 Wo P ' p , ^^imethylpropylthio group, 
/so-pentylthio group, sec-pentylthio group, ^ lth '° 9 ^ 

1 .2 dimethylpropylthio group. W*"*^ ™ 7l dSylbu^ylthio group, 1 ,2-dimethylbutylth.o 

isrsssa^ group ' 2 " ethyWhi0 9roup ' 

grouphavingtwotosix carbon atoms.an^ gr0U p, 
U, 2-propeny.thio group, isopropeny group ^-butenylthio group. 3-butenyfth.o 

2-methyl-2-propenylth,o group, 3" methy ' h 2 ^^^^ group , and 1 ,6-hexadienylth.o group, 

group, 1-pentenylthio group, 1 -hexenylth.o group, 1 »^S^ed In the present description represents an alky- 
? 0 029] The "alkynylthio group having two to s.x ^^*^^Jt are ethynylthio group, 1 -propynylth.o 
nylthio group having two to six carbon . f™' ^ a "^^ 3 butynylthio group, 3-methyM -propynylth,o 

isvss&s^^ i - pentynylthio 9roup ' 1 " hexy 9roup ' 

1 ,3-hexadiynylthio group, and 1 ,6-hexadiynylth.o group >. description represents a cy- 

^^^^ 

SoaikU group comprising three to eight carbon atoms "Jk52S!J^^-^ 1 .3-cyclopentadien-1 -yl, 
cyclobuten-3-yl, 1,3-cyclobutadien-l-yl.cyclopenten- 1 ji2STT5S«xenA cyclohexen-4-yl, 1 ,3-cyclohexad- 
U^clo P ent a dien-2-yl,1.3^clo P entadien-5-yl.cyclohexen^^ 

ien-1-yl, 1 3-cyc.ohexadien-2-yl, 1 .S^yclohexad.en-S-yl , 3 -cyelohepten-1 -yl, 1 ,3-cyclohepta- 

1 -yi, cJclohepten-3-yl, cyclohepten-4-yl, ^Sptedien-2-yl, 1 ,4-cycloheptadien-1 -yi, 1 ,4-cy- 

dien-5-yl, 1 ,3-cycloheptadien-S-yl. 1 ™«°^T^^^* ^.S^cloheptatrien-l-yl, 1 ,3,5-cyclohep- 
cloheptadien-6-yl, 1 ,3,5-cycloheptatnen-3-yl, 1 ,3 ^^SJjtSEdBn-S^ l7-cyclooctadien-2-yl. 1 ,3<yclooctad- 
tatrien 7-yl, cycloocten-1 -yl, cycloocten-3-yl, cycloocl ^J^SaSiSt ,4 cyclooctadien-2-yl, 1 ,4-cycloocta- 
. ton-1 -yl, 1 ,3-cyclooctadien-5-yl, 1 ,3-cyclooctad.en-6-yl \' 4 ; c y^°™ n ^ 1 5 * , 0 octadien-2-yl, 1 ,3,5^yclooc- 
dien-'-yl, \ ,4-cyc,ooctadien-6-y., 1 ^^^^^L^-l^ ^ ,3,6-cyc.ooctatrien-2-yl. 
tatrien-3-yl, 1 ,3,5-cyclooctatrien-2-yl, 1 3 5^yclooctatner^1 ^ Y 

1 .3,6-cyclooctatrien-l -yl, 1 ^ cto ^ tn ^tJl^^^ In *e present description refers to a mono- 
[0032] The "5 to U-membered non-aromat.c het ^^Scfc and containing one ormore hetero atoms 
s cyc.^bicyc^^ 

1 3 ~ " " rin9 ^ 9 ' ' 

.0 group derived from phthalimide ring or succin.rn.de ring) l ^ used , n tne prese nt 

[00331 The "aromatic cyclic hydrocarbon group hav.ng a«tofourteer caroo ^ .^^ mono . 

descrUnrepresentanaromaticcyclichydrocarbon^ 

cyclic groups, as well as fused groups «W 9 r0Up ' hepta ' eny ' 9r ° UP ' 5 P " 

. —s^^ Ssr 1 9roup ' phenanthrenyl 9roup ' 

Sent a monocyclic, bicyc.ic or tricyclic 5 to IJ^J^J s?Se amp.es' of the group include 1) a 
hetero atoms selected from nitrogen atom, sulfur group , pyndazinyl group, pyrimidinyl 

5 o nitrogen-containing aromatic heterocyclic group ^J*""**^^ ^ J, group, imidazolyl group, ben- 
group, pyrazinyl group, triazoly. group, tetrazolyl group J"^* JJ?^. indazolyl group, quinoly. group, iso- 
zimidazoV group, indolyl group, isoindo* group, "2^*^ W. q^nazolinyl group, cinno.iny. 

quinolyl group, quinolizyl group, phthalazyl group, naphthyr.d.ny ^"fj qUln y ^ * ph enanthridinyl group, car- 
grcup pLdinyl group, imidazotriaziny. group, W™^*"™* ^JZp phenac'yl g'oup, imidazopyridinyl group, 

55 -rbazolinyl group. P erim «^ a suU-containing aromatic hetero- 

imidazopyrimidinyl group, W™**«^^ aromatic heterocyclic group such 

Xy^^^ « 9r ° UP; ^ " ^ 3 



14 



EP 1 439 175 A1 



heterocyclic group containing two or more different hetero atoms, such as thiazolyl group, isothiazolyl group, benzo- 
thiazolyl group, benzthiadiazolyl group, phenothiazinylgroup, isoxazolyl group, furazanylgroup, phenoxazinyl group, 
oxazolyl group, isoxazolyl group, benzoxazolyl group, oxadiazolyl group, pyrazolooxazolyl group, imidazothiazolyl 
group, thienofuranyl group, furopyrrolyl group or pyridooxazinyl group. 

[0035] The "aliphatic acyl group having two to seven carbon atoms 0 used in the present description represents an 
atomic group derived from an aliphatic carboxyl group having two to seven carbon atoms by removing OH group.f rom 
its carboxyl group, and suitable examples thereof are acetyl group, propionyl group and butyroyl group. 
[0036] The "arylacyl group" used in the present description represents a carbonyl group substituted with an aromatic 
cyclic hydrocarbon group having six to fourteen carbon atoms, and the "heteroarylacyl group" represents a carbonyl 
group substituted with a 5 to 14-membered aromatic heterocyclic group. The "aromatic cyclic hydrocarbon group having 
six to fourteen carbon atoms" and the "5 to 14-membered aromatic heterocyclic group" as used herein have the same 
meanings as defined above. 

[0037] Suitable examples of the "alkylsulfonyl group having one to six carbon atoms", "alkenylsulfonyl group having 
two to six carbon atoms" and "alkynylsulfonyl group having two to six carbon atoms" used in the present description 
include methylsulfonyl group, ethylsulfonyl group, n-propylsulfonyl group, /so-propylsulfonyl group, n-butylsulfonyl 
group, f-butylsulfonyl group, vinylsulfonyl group, allylsulfonyl group, /so-propenylsulfonyl group, /so-pentenylsulfonyl- 
group, and ethynylsulfonyl group. Suitable examples of the "alkylsulfinyl group having one to six carbon atoms", "alke- 
nylsulfinyl group having two to six carbon atoms" and "alkynylsulfinyl group having two to six carbon atoms" used in 
the present description include methyisulfinyl group, ethylsulfinyl group, n-propylsulfinyl group, /so-propylsulf inyl group, 
n-buty!sulfinyl group, f-butylsulfinyl group, vinylsulfinyl group, allylsulfinyl group, iso- propenylsu If inyl group, /'so-pente- 
nylsulfinyl group, and ethynylsulfinyl group. 

[0038] Examples of the "substituents" in the "amino group which may be substituted" used in the present description 
represents one or two groups selected from an alkyl group having one to six carbon atoms, an alkenyl group having 
two to six carbon atoms, an alkynyl group having two to six carbon atoms, an alkylsulfonyl group having one to six 
carbon atoms, an alkenylsulfonyl group having two to six carbon atoms, alkynylsulfonyl group having two to six carbon 
atoms, an alkylcarbonyl group having one to six carbon atoms, an alkenylcarbonyl group having two to six carbon 
atoms, an alkynylcarbonyl group having two to six carbon atoms, each of which may be substituted. In this connection, 
the substituents may be combined to form a 3 to 8-membered nitrogen-containing ring. Suitable examples of the "sub- 
stituents" in the alkyl group having one to six carbon atoms, alkenyl group having two to six carbon atoms, alkynyl 
group having two to six carbon atoms, alkylsulfonyl group having one to six carbon atoms, alkenylsulfonyl group having 
two to six carbon atoms, alkynylsulfonyl group having two to six carbon atoms, C im6 alkyl -carbonyl group, C 2 . 6 alkenyl- 
carbonyl group and C 2 .q alkynyl-carbonyl group include a hydroxyl group, a halogen atom, a nitrile group, an alkoxy 
group has /so-pentylamino group, neopentylamino group, n-hexylamino group, 1-methylpropylamino group, 
1,2-dimethylpropylaminogroup, 2-ethylpropylaminogroup, 1 -methyl-2-ethylpropylamino group, 1 -ethyl-2-methylpro- 
pylamino group, 1 ,1 ,2-trimethylpropylamino group, 1 -methylbutylamino group, 2-methylbutylamino group, 1 ,1-dimeth- 
ylbutylamino group, 2,2-dimethylbutylamino group, 2-ethylbutylamino group, 1 ,3-dimethylbutylamino group, 2-methyl- 
pentylamino group, 3-methylpentylamino group, /V,/V-dimethylamino group, /V,/v"-diethylamino group, yV,/V-di(n-propyl) 
amino group, N,/v*-di(/so-propyl)amino group, /V,A/-di(n-butyl)amino group, /V,A/-di(/sobutyl)amino group, A/,/V-di(f- 
butyl)amino group, /V,/V-di(n-pentyl)amino group, A/,A/-di(/so-pentyl)amino group, A/,A/-di(neopentyl)amino group, N,N- 
di(n-hexyl)amino group, W,/V-di(1-methylpropyl)amino group, A/,/v*-di(1 ,2-dimethylpropyl)amino group, A/-methyl-A/- 
ethylamino group, A/-ethyl-A/-(n-propyl)amino group, A/-methyl-A/-(i-propyl)amino group, vinylamino group, allylamino 
group, (l-propenyl)amino group, isopropenylamino group, (1-buten-1-yl)amino group, (1-buten-2-yl)amino group, 
(1-buten-3-yl)amino group, (2-buten-1-yl)amino group, (2-buten-2-yl)amino group, A/,/V-divinylamino group, A/,A/-dial- 
lylamino group, /V,A/-di(1 -propenyl)amino group, A/,/V-isopropenylamino group, A/-vinyl-A/-allyIamino group, ethynylami- 
no group, 1-propynylamino group, 2-propynylamino group, butynylamino group, pentynylamino group, hexynylamino 
group, /V,/V-diethynylamino group, A/,A/-(1-propynyl)amino group, /V,/V-(2-propynyl)amino group, A/,A/-dibutynylamino 
group, /V,/V-dipentynylamino group, N,N-6\ hexynylamino group, hydroxymethylamino group, 1 -hydroxy ethy lam i no 
group, 2-hydroxyethylamino group, 3-hydroxy-n-propyl group, methylsulfonylamino group, ethylsulfonylamino group, 
n-propylsulfonylamino group, /so-propylsulfonyl ami no group, n-butylsulfonyl ami no group, f-butylsulfonylamino group, 
vinylsulfonylamino group, allylsulfonylamino group, /sopropenylsulfonylamino group, /so-pentenylsulfonylamino 
group, ethynylsulfonylamino group, methylcarbonylamino group, ethylcarbonylamino group, n-propylcarbonyiamino 
group, /so-propylcarbonylamino group, n-butylcarbonylamino group, f-butylcarbonylamino group, vinylcarbonylamino 
group, allylcarbonylamino group, /sopropenylcarbonylamino group, /so-pentenylcarbonylamino group, and ethynyl- 
carbonylamino group. 

[0039] Examples of the "substituents" in the phrase "which may be substituted" used in the present description include 
a halogen atom such as fluorine atom, chlorine atom, bromine atom or iodine atom; a hydroxyl group; a nitro group; a 
cyano group; an alkyl group having one to six carbon atoms such as methyl group, ethyl group, n-propyl group, iso 
propyl group, n-butyl group, /sc-butyl group, sec-butyl group, f-butyl group, n-pentylgroup, 1 ,1-dimethylpropyl group, 
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1 2-dimethylpropyl group, 2,2-dimethylpropyl group, 1-ethy.propyl group, 2-ethy.propy ^ 
hy, 2-ethyip?opKoup; an alkenyl group having two to six carbon atoms such _as v ny^group 

f-butoxy group, n-pentyloxy group, fec-penty.oxy group, "P^*? 0U P ' group 2 propenyloxy group or 
having two to six carbon atoms such as vinyloxy group, allyloxy group 1 'P rope " y '°^°" P LJ 1 -propynyloxy 
sopropenyloxy group; an aikynyloxy group having two to six carbon ^^^^^^ 
group or 2-propyny.oxy group; an alkylthio group hav.ng one to « carbon atoms ^ » -"JWJJJJ P roup Y sec . 
group, n-propylthio group, feo-propylthio group, sec-propylth.0 ^'J^^^^^^l^ 
Sutyrthio group or t-butylthio group; an alkenylthio group having ^^^^^ So! atoms such as 
group, 1-propenylthio group or 2- P ropenylthio group; an alkynylth.o ^^^^Z 0 10 seve n carbon 
ethynylthio group, 1 -propynyithio group or 2-propyny.tr,o W|»^J^S a groZ a heteroarylacyl 
atoms such as acetyl group, propionyl group or butyroyl group, cafcamoyl grou* an *y acy. gr p. ^ 
group; an amino group; an aikylsulfonyl group hav.ng one » * ^ n "jJSKIw having one to six 

six carbon atoms, an alkynylsulfonyl group hav.ng two to «*< carbon ato ™s ™ ^J**^ havin 9 g ^ t0 six 

sulfinyl group, n-butylsulfinyl group, f-butylsulfinyl group, vmylsulfinyl gr up ^^J^'^J^^ 
group, fec-pentenylsufflnyl group or ethynylsulfinyl group; aformyl ^^^^^SSm or cyclooctyl 
atoms 'sucf as cyclopropy. group, cyc.obutyl group, cyclopentyl group ••^^^■^^ 9 '^ lop i eny ,or 

nahydrofuryl group, tetrahydropyranyl group, pyrrol.nyl group, 6 ^^^^^^l^„»uca^ 
group, oxazoiinyl group, a group derived from pyndone nng, and '^^^g^*^ indenyl group, 
ring; an aromatic cyclic hydrocarbon group having s.x to fourteen carbon ate _ms sue , a .phenyl g p y ^ 

midinyl group, phenanthrolinyl group, phenazinyl group, .midazopyndyi group im. hy » 

U g,U «r, «k»l group having on. to^ «,, „*.n a »S Mom, Jt* i»S 

substituted. The nitrogen atom of the carbamoyl group may be , subsWuted w.th ^one ^^ontaining ring, 
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alkyl group having one to six carbon atoms and an aliphatic acyl group having two to seven carbon atoms, each of 
which may be substituted, are more preferred, and a hydrogen atom is typically preferred. 

[0042] In the formula (I), a preferred group in Ft 3 is not specifically limited, of which a hydrogen atom, an amino group, 
a cyano group, and an alkyl group having one to six carbon atoms, an alkoxy group having one to six carbon atoms, 
a phenyl group, a naphthyl group, a pyridyl group, a pyridazyl group, a pyrimidyi group, a pyrazyl group, athienyl group, 
a furyl group, an imidazolyl group etc., each of which may be substituted are more preferred, and a hydrogen atom is 
further preferred. 

[0043] In the formula (I), R 4 represents an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms 
which may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group having one or more unsaturated bonds 
or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted, and suitable examples thereof are an 
aromatic cyclic hydrocarbon group having six to fourteen carbon atoms such as phenyl group or naphthyl group; a 5 
to 1 4-membered non-aromatic heterocyclic group, such as pyrrolidinyl group, pyrrolinyl group, piperidinyl group, pip- 
erazinyl group, imidazolinyl group, pyrazolidinyl group, imidazolidinyl group, morpholinyl group, tetrahydropyranyl 
group, aziridinyl group, oxiranyl group, oxathiolanyl group, 6-oxo-1 ,6-dihydropyridinyl group in which the nitrogen atom 
may be substituted or 2-oxo-1 ,2-dihydropyridinyl group in which the nitrogen atom may be substituted; or a 5 to 1 4-mem- 
bered aromatic heterocyclic group, such as pyrrolyl group, pyridyl group, pyridazinyl group, pyrimidinyl group, pyrazinyl 
group, pyrazolyl group, imidazolyl group, indolyl group, isoindolyl group, indolizinyl group, quinolyl group, isoquinolyl 
group, quinolizinyl group, phthalazinyl group, naphthyridyl group, quinoxalyl group, quinazoly! group, imidazotriazinyl 
group, pyrazinopyridazinyl group, thienyl group, benzothienyl group, furyl group, pyranyl group, cyclopentapyranyl 
group, benzofuryl group, isobenzofuryl group, thiazolyl group, isothiazolyl group, benzothiazolyl group, benzothiadia- 
zolyl group, phenothiazyl group, isoxazolyl group, pyrazolooxazolyl group, imidazothiazolyl group, thienofuryl group, 
f uropyrrolyl group or pyridooxazinyl group. Each of these groups may be further substituted. More preferred examples 
of R 4 include groups represented by the formulae: 




each of which may be substituted. When the 6-oxo-1 ,6-dihydropyridyl group or 2-oxo-1 ,2-dihydropyridyl group has a 
substituent, the substituent may also be combined with the nitrogen atom. 

[0044] In the formula (I), R 5 refers to an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms or 
a 5 to 1 4-membered aromatic heterocyclic group, each of which may be substituted, and suitable examples thereof 
include an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms such as phenyl group or naphthyl 
group, or a 5 to 1 4-membered aromatic heterocyclic group, such as pyrrolyl group, pyridyl group, pyridazinyl group, 
pyrimidinyl group, pyrazinyl group, pyrazolyl group, imidazolyl group, indolyl group, isoindolyl group, indolizinyl group, 
quinolyl group, isoquinolyl group, quinolizinyl group, phthalazinyl group, naphthyridyl group, quinoxalyl group, quina- 
zolyl group, imidazotriazinyl group, pyrazinopyridazinyl group, thienyl group, benzothienyl group, furyl group, pyranyl 
group, cyclopentapyranyl group, benzofuryl group, isobenzofurylgroup, thiazolyl group, isothiazolyl group, benzothia- 
zolyl group, benzothiadiazolyl group, phenothiazyl group, isoxazolyl group, pyrazolooxazolyl group, imidazothiazolyl 
group, thienofuryl group, f uropyrrolyl group or pyridooxazinyl group. Each of these groups may be substituted. More 
preferred examples of R 5 include groups represented by the formulae: 
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each of which may be substituted. ,,_„ =rW , n nrn „ n havina six to fourteen carbon atoms which 

[0045] in the "substituents" in the "aromatic cycl,c hydroca rbon g oup^ ^9«x » R3 R4 and 

Say i substftuted" and the "5 to atom, a cyano group, 

R. (1) preferred examples are one maybe substituted, an alkenyl group having two to 

a nitro group, an alkyl group hav.ng one to six outon atoms W ^ may be substituted , 

sixcamonatoms which maybe subst,tuted,ana^^ oup havjng fc t0 s i X 

an alkoxy group having one to s«x carbon m ^ y ^ ™ 0 six carbon atoms which may be substituted, 

carbon atoms which may be substituted, an alkylthio group having | one to six a ^. ^o to six 

an aikenylthio group having two to six carbon atoms which may ^sMuted^ar^ alky y 9 ^ ^ 
carbon atoms which may be substituted, a substituted c ^^^ZZ^^ group having two to 
a.kylsu.fonyl group having one to six carbon '^^^^^^0 to six carbon atoms which may be 
six carbon atoms which may be substituted, an *^"" 0 ^ ro ^S be substituted, an alkenylsulfinyl group 
substituted, an alkylsulfinyl group having one to six carbon ^ om ™J^, ^ having wo to six carbon atoms 
having two to six carbon atoms which may ^^^^X^^^^ which may be sub- 
which may be substituted, a formyl group, a cyc,oa*yl g ^S^Z^e substituted, a 5 to 14-membered non- 
stituted, a cycloalkenyl group hav.ng three to ^J^^LaZrc cyclic hydrocarbon group having six to fourteen 
aromatic heterocyclic group which may be ^.tote^an ^mS heterocyclic 

camonatomswhichmaybasubstituteda^^^^ J P R (3) acyan0 group , 

(2) more preferably, one or more groups selected from (1) a JJJ^J** ' having ^ to six carbon atoms 
4 a nitro group, (5) an alkyl group having one to s " ' a *°™^^ one or more groups selected 

or an alkyny, group having two to six carbon at ^^^^JS^ W ***** ™ to six ^ 
from (i) a hydroxy! group, (..) a cyano group (,.0 a halog^atom, ( ) * alken yl)amino group, (viii an 

atoms, (v) a dl(C« alky.) ammo ( "> Jjfj (3alKynyl) amino group, (x) an N-C^alkyl-N-C 2 . 6 

alkynylamino group having two to six carbon atoms, (ix) a i a. (o 2 . 6 y » J a | k enyl-AKVe alkynylamino group, 
alkenylamino group, (xi) an HC» al ^ W - C ** a ^ ? , alky.suffonylamino group, (xvi) 

(xiU) an aralkyloxy group, (xiv) a t^uty f^SSnS^S Km a^nyTcarbonyloxy group, (xix) an 
a c M alkylcarbonyloxy group (xv.i) a alk ^^« ^ a 2 n V Cl . 6 alkynylcarbamoyl group (6) 

N-C^e alkylcarbamoyl group, (xx) an W-C 2 6 alke ^™™"Z Qr0 up having two to six carbon atoms or an alkynyloxy 
an alkoxy group having one to six carbon ^JT^^J^!^ one or more groups selected from (i) an 
group having two to six carbon atoms, each of wh c may J-jgJJ^^ } . hydroxyl group , (7 ) an alkylthio 
alkylamino group having one to six carbon atoms ( .) * p atoms or an alkynylthio group 

group having one to six carbon atoms, an aikenylthio W J«nj^ ««« tedfrom (i) a nydr0X yl 

Lin'gtwoto six carbon atoms each ^^^S^^^^ at ° mS " (V)a " 
group, (ii) a nitri.e group, (Hi) a halogen atom, ^^S^S^m a Cve alkylcarbonyloxy group and (ix) a 
group, (vi) a TBDMS-oxy group, (v..) ^^^^^^J^^ an alkoxy group having one 
C VS alkylcarbamoyl group, (8) carbonyl group i one t0 six carbon atoms, (iv) a dl(C« alkyl) 
to six carbon atoms, (ii) an amino group, (i..) an *0™"> * 1V*ZI (vi) a di (C 2 e alkenyl) amino group, (vii) an 
amino group, (v) an alkenylamino group having two tosK «*on atoms Wa I ^ a ikyl-/v-C 2 . 6 
alkynylamino group having two to six carbon atoms ™" N % 2 ^ e ^-N-C 2 . 6 alkynylamino 

alkenylamino group, (ix) an ^'^^ ( an alky, group having 

qroup (9) an amino group which may be substituted with one or rwo g □ p to sjx 

> one to six carbon atoms, (ii) an alkeny. group having two to «, WjjJJSj gLp haling two to 
carbon atoms, (iv) an alkylsulfonyl group having ^J^ZS^ wi 2 e alkylcaLnyl group, (viii) a 
six carbon atoms, (vi) an ^"onyl 9-P having one to six carbon 

C 2 . alkenylcarbony! group and (ix) a C 2 . 6 alkynylcaroonyi ^ro pa , j havj ^ t0 Slx 

atoms, (11) an alkenylsulfony. group having two (14) an lenylsuKiny. group having two to 

5 carbon atoms, (13) an alkylsulfinyl group hav.ng ™* "^^^i (16) a formyl group, (17) a cycloalkyl 
six carbon atoms, (1 5) an a.kynylsulf inyl group ^^^^^ eight carbon atoms, each of which may 

- * m a nitri,e 9roup ' (iv) 
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an alkyl group having one to six carbon atoms, (v) an alkoxy group having one to six carbon atoms, (vi) a C^. 6 aikoxy-C^e 
alkyl group and (vii) an aralkyl group, (18) a 5 to 14-membered non-aromatic heterocyclic group which may be substi- 
tuted with one or more groups selected from (i) a hydroxyl group, (ii) a halogen atom, (iii) a nitrile group, (iv) an alkyl 
group having one to six carbon atoms, (v) an alkoxy group having one to six carbon atoms, (vi) a C^, G alkoxy-C V6 alkyl 

s group and (vii) anaralkylgroup, (19) an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which 
may be substituted with one or more groups selected from (i) a hydroxyl group, (ii) a halogen atom, (iii) a nitrile group, 
(iv) an alkyl group having one to six carbon atoms, (v) an alkoxy group having one to six carbon atoms, (vi) a C^. B 
alkoxy-C^e alkyl group and (vii) an aralkyl group, and (20) a 5 to 14-membered aromatic heterocyclic group which may 
be substituted with one or more groups selected from (i) a hydroxyl group, (ii) a halogen atom, (iii) a nitrile group, (iv) 

10 an alkyl group having one to six carbon atoms, (v) an alkoxy group having one to six carbon atoms, (vi) a C^ G alkoxy-C,_ 6 
alkyl group and (vii) an aralkyl group; and (3) most preferably, one or more groups selected from a hydroxyl group, a 
halogen atom (e.g., fluorine atom, chlorine atom bromine atom or iodine atom), acyano group, a nitro group, an alkyl 
group having one to six carbon atoms (e.g., methyl group, ethyl group, n-propyl group, /so-propyl group, n-butyl group, 
/sobutyl group, f-butyl group, n-pentyl group, i-pentyl group, neopentyl group orn-hexyl group), an alkenyl group having 

15 two to six carbon atoms (e.g., vinyl group, allyl group, 1 -propenyl group or isopropenyl group), an alkynyl group having 
two to six carbon atoms (e.g., ethynyl group, 1-propynyl group, 2-propynyl group, butynyl group, pentynyl group or 
hexynyl group), an alkoxy group having one to six carbon atoms (e.g., methoxy group, ethoxy group, n-propoxy group, 
/sopropoxy group or n-butoxy group) and an alkenyloxy group having two to six carbon atoms (e.g., vinyloxy group, 
allyloxy group, 1-propenyloxy group or isopropenyloxy group). 

20 [0046] Preferred embodiments of the compound represented by the formula (I) according to the present invention, 
a salt thereof or a solvate of them are not specifically limited, of which more preferred embodiments are compounds 
wherein R 4 is a 6-oxo-1 ,6-dihydropyridinyl group or a 2-oxo-1 ,2-dihydropyridinyl group represented by the formula: 




(wherein, R 8 represents a group selected from the above-mentioned substituent group a, and the ring B represents a 
nitrogen-containing 6-membered ring which may be substituted with one to four groups selected from the above-men- 
tioned substituent group a) or a 4-pyridyl group which may have one or two substituents; or salts thereof or solvates 
of that. The preferred embodiments of R 8 are those mentioned above. 

[0047] The "salt" used in the present description is a salt formed from the compound according to the present inven- 
tion, of which a pharmacologically acceptable salt is preferred. Preferred examples thereof are a hydrohalogenic acid 
salt such as hydrofluoride, hydrochloride, hydrobromide or hydroiodide; an inorganic acid salt such as sulfate, nitrate, 
perchlorate, phosphate, carbonates or hydrogencarbonate; an organic carboxylic acid salt such as acetate, trifluoro- 
acetate, oxalate, maleate, tartrate, fumarate or citrate; an organic sulfonic acid salt such as methanesulfonate, trifluor- 
omethanesulfonate, ethanesulfonate, benzenesulfonate, toluenesulfonate or camphorsulfonate; an amino acid salt 
such as aspartate or glutamate; a quaternary amine salt; an alkali metal salt such as sodium salt or potassium salt; 
an alkaline earth metal salt such as magnesium salt or calcium salt. More preferred examples of the "pharmacologically 
acceptable salt" are hydrochloride and oxalate. 

[0048] The "solvate" used in the present description is a solvate of the compound according to the present invention 
or a salt thereof and is not specifically limited. Preferably, the solvate is a hydrate, a solvate with an alcohol such as 
methanol, ethanol, propanol, or isopropanol, a solvate with an ester such as ethyl acetate, a solvate with an ether such 
as methyl ether, ethyl ether or THF (tetrahydrofuran) or a solvate with DMF (dimethylformamide), of which a hydrate 
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preferably a pharmacologically acceptable solvent. 



or a 



Production Process 
0°Cto about 40°C. 



70 (Production Process A) 
[0050] 



15 



20 



25 



30 



35 



45 



50 



O 

Ar 1a --( 

Ar la -COOX a + R 13 -CH 3 ^ > 

(Al) (A2) (A3) 



which may be substituted or a 5 to 1 4-membered aromaUc u-membered aromatic heterocyclic group 
an alky! group having one to six carbon ^^J^^S i* as a 4-pyridyi group, a 4-pyrimidinyl 
having a nitrogen atom at 4-posit.on thereof ^and which may ^"b J ^ ^ ^ ^ Qf 
group or a 4- P yridazinyl group). The compound A3) wtoc ns pmvw dea icoholizat,on- 
compound represented by the above formula i( £ Je pmsen t mventoo , c«n P compound (A2) repre . 

condensation by reacting an aromafc carboxy ate(A1^ha* methyl ^ depending on ^ 

sented by the formula of R^CH 3 in a solvent .n Abases include secondary amine metal salts 

starting materials, sclent used, and so on .n the ^^^^^ sp ecificalfy limited to as far as the 
such as lithium bis (trimethy.si.yl) amide and hthi md W '^^X sta l g materials and reagents used. 



(Production Process B) 
40 [0051] 



Ar 1b -CHO ♦ R*^* 



OBI) 



C 
R ,b 

(B2) C 63 ) 



55 



ln th e above formulae, ^ and R 1b are the same 

hydrocamoncyc.icgrouphavingsixto«^ an lsuBonyloxy group or an 

heterocyclic group which may be substituted; jmd X represents a na g duction 0 f the compound 

arylsutfonyloxy group. The compound (B3), wh,ch •^^^^^^ ? Mon Pr0C6SS B ^ 
represented by the above formula (I) of the P^'J^^^SSTn.in between an aromatic trUkyMyl 
of Production Process A. That is, the compound (B3 ) ® b J™^' nd (B2 ) represented by the formula 
cyanohydrin compound prepared from a " ^^ound to cause de(tria.kylsilyl)cyani- 

3 R-CH 2 X» in the presence ^ b ^^^ compound (B1), a tria.kylsi.yl cyanide 

dation. As an agent for prepanng an aromatic tnaiKyisnyi ^ y 
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compound such as trimethylsilyl cyanide, is preferably used. At this time, it is also preferable to use a metal salt such 
as zinc (II) iodide as a catalyst, allowing the reaction to proceed quickly. The base used varies depending on the starting 
materials, solvent used, and so on. Preferable bases include secondary amine metal salts such as lithium bis(trimeth- 
ylsilyl)amide or lithium diisopropylamide although not specifically limited to as far as the reaction is not inhibited. The 

5 fluorine compound used varies depending on the starting materials, solvents used, and so on. Preferable fluorine 
compounds include hydrofluoric acid and hydrofluoricde of amine, more preferably tetrabutylammonium fluoride al- 
though not specifically limited to as far as the reaction is not inhibited. The solvent used varies depending on the starting 
materials, reagents, and so on. Preferable examples of the solvent used, although not specifically limited to as far as 
the starting materials are dissolved to a certain degree, include ethers such as tetrahydrofuran, dioxane, 1,2-dimeth- 

10 oxyethane or diethylene glycol. The reaction temperature is preferably -78°C to room temperature. 

(Production Process C) 
[0052] 



15 



35 



40 



45 



c 

Ar 1c -^ 



Ar 1c 



O 




20 r1* r 1c NMe 2 

(CI) (C2) 

In the above formulae, Ar 1c and R 1C are the same as or different from each other and each represents an aromatic 
25 hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 14-membered aromatic 
heterocyclic group which may be substituted. 3-(Dimethylamino)-2-propen-1-one derivative (C2) is a raw material for 
the production of the compound (I) of the present invention. The compound (C2) can be produced by allowing N,N- 
dimethylformamide dimethylacetal to act on active methylene of the compound (C1) produced in Production Process 
A or B. Most preferable is to perform this reaction without any solvent. However, a preferable result can be obtained 
30 even though the compound (C1) is diluted with a solvent (such as N^-dimethylformamide, tetrahydrofuran, dioxane, 
N-methylpyrrolidone, benzene or toluene) that dissolves the starting materials to a certain degree without inhibiting 
the reaction. The reaction temperature is generally room temperature to 120°C, preferably around 100°C. 



(Production Process D) 
[0053] 



Ar 1d 



_/P NH R 3d R 2d N v N Y Ar 1d 

3=\ + H 2 N A NR 2 ^ " XjLid 
R 1d NMe 2 R 

(Dl) (D2) (D3) 



In the above formulae, Ar 1d and R 1d are the same as or different from each other and each represents an aromatic 
hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group whichmay be substituted; and R 2d and are the same as or different from each other and each 
represents a hydrogen atom, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group 

50 having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 
substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted. The compound (D3) of the 

55 present invention can be produced by allowing a guanidine derivative (D2) to react with 3-(dimethylamino)-2-propen- 
1-one derivative (D1) produced by Production Process C in the presence of a base. The guanidine derivative (D2) 
used may form a salt with an acid such as hydrochloric acid, hydrobromic acid, sulfuric acid or acetic acid. The base 
used varies depending on the starting materials, solvent used, arid so on. Preferable examples of the base include an 
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alkali metal carbonate such as potassium carbonate or sodium carbonate, or an alkali metal alkoxide such as sodium 
methoxide, sodium ethoxide or potassium t-butoxide although not specifically limited to as far as the reaction is not 
inhibited. The solvent used varies depending on the starting materials, reagents, and so on. Preferable examples of 
the solvent include N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide and ethanol, although not specif- 
ically limited to as far as the reaction is not inhibited and the starting materials and bases are dissolved to a certain 
degree. The reaction temperature is preferably room temperature to 120°C, more preferably around 70°C. 



(Production Process E) 
[0054] 



»P NH R 3e R 2e N N Ar 1e 

\ + R 4e -CHO + X 9 , T T 



Ar 

R 

(El) (E2) (E3) 




In the above formulae, AM* R1« and R<* are the same as or different from each other and each represents an aromatic 
hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; and R2* and R3e are the same as or different from each other and each 
represents a hydrogen atom, an aikyl group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 
substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted. The compound (E4) of the 
present invention can be produced by allowing an aldehyde (E2) and a guanidine derivative (E3) to react with the 
compound (E1 ) produced by the above Production Process A or B in the presence of the base, followed by aromatizing 
with an oxidant. The guanidine derivative (E3) used may form a salt with an acid such as hydrochloric acid, hydrobromic 
acid sulfunc acid or acetic acid. The base used varies depending on the starting materials, solvent used, and so on 
Preferably, although not specifically limited to as far as the reaction is not inhibited, the base used may be an alkali 
metal alkoxide such as sodium methoxide, sodium ethoxide or potassium t-butoxide, or alternatively an alkali metal 
carbonate such as potassium carbonate or sodium carbonate. Examples of oxidant used include manganese com- 
pounds such as active manganese dioxide, quinones such as 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone, and sulfur 
The solvent used is not specifically limited to as far as the reaction is not inhibited and the starting materials and 
intermediates are dissolved to a certain degree. Examples of the solvents may include ethanol, methanol, tetrahydro- 
turan, dichloromethane, dichloroethane, chloroform, N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide, 
and mixed solvents thereof. The reaction temperature is preferably 0°C to 120°C. 
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(Production Process F) 
[0055] 



Rlf Step F-1 N 
CN + Ar1f " CH0 *~ 





(F2) (F3) 



NH R^N N Ar 1f R 3f R 2f N N Ar 1f 

H 2 nAnR*R 3 < Step F-2 N<Jk Rlf HN Y^R" 

NH 2 O 
(F3) (F4) (F5) (f6) 

^0 in the above formulae, Ar 1f and R 1f are the same as or different from each other and each represents an aromatic 
hydrocarbon cyclic group having six to fou rteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; and R 21 and R 3f are the same as or different from each other and each 
represents a hydrogen atom, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 

25 be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 
substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted. The compound (F5) of the 
present invention and the compound (F6), which is provided as a raw material for the production of the compound (I) 

30 of the present invention, can be produced by Steps F-1 and F-2 in Production Process F. 

Step F-1 : This step is to produce the compound (F3) by dehydration-condensation between the compound (F1) 
and the aldehyde compound (F2) in the presence of a base. Preferable examples of the base used in the reaction 
include alkali metal alkoxides such as sodium methoxide, sodium ethoxide or potassium t-butoxide. Alternatively, 
35 alkali metal carbonates such as potassium carbonate or sodium carbonate may be used. The reaction is carried 

out in a solvent which is not specifically limited to as far as the reaction is not inhibited and the starting materials 
and intermediates are dissolved to a certain degree. The solvents may include ethanol, methanol, tetrahydrofuran, 
dichloromethane, chloroform, N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide, and mixed sol- 
vents thereof. The reaction is carried out at a temperature of 0°C to 120°C. 

Step F-2 : This step is to produce the pyrimidine derivative (F5) by reacting the compound (F3) obtained in Step 
F-1 with the guanidine derivative (F4) in the presence of the base, followed by aromatizing with an oxidant. The 
guanidine derivative (F4) used may form a salt with an acid such as hydrochloric acid, hydrobromic acid, sulfuric 
acid or acetic acid. Preferable examples of the base used in the reaction include alkali metal alkoxides such as 
sodium methoxide, sodium ethoxide or potassium t-butoxide. Alternatively, alkali metal carbonates such as potas- 

45 sium carbonate or sodium carbonate may be used. Examples of the oxidant used in the reaction include manganese 

compounds such as active manganese dioxide, quinones such as 2,3-dichloro-5,6-dicyanao-1 ,4-benzoquinone, 
and sulfur. The reaction is carried out in a solvent which is not specifically limited to as far as the reaction is not 
inhibited and the starting materials and intermediates are dissolved to a certain degree. The solvents may include 
ethanol, methanol, tetrahydrofuran, dichloromethane, chloroform, N,N-dimethylform amide, N-methylpyrrolidone, 

50 dimethylsulfoxide, and mixed solvents thereof. The reaction temperature is 0°C to 1 20°C. Alternatively, in Step F- 

1 , even if the guanidine derivative (F4) is provided in the reaction mixture from the beginning of the reaction, 
followed by the aromatization with the oxidant, the pyrimidine derivative (5) can be produced without isolating the 
compound (F3). Furthermore, in step F-2, the reaction between the compound (F3) and the guanidine derivative 
(F4) in the presence of a base, the reaction (under heating) was carried out for a long period of two to seven days 

55 under moisture conditions, followed by an oxidative reaction, to give the pyrimidinone derivative (F6). 
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(Production Process G) 
[0056] 




10 



N 

R 1 9 _ x9 ^ ^ 

(Gl) ( G2 ^ 



(5 



20 



25 



ln the above —e, Ar* and R 19 are ,e -^^^-^SSSK^ 
hydrocarbon cyclic group having sixtofourtee^ alky isulfonyloxy group or an 

heterocyclic group which may be sub f™ e * ^ 

arylsulfonyloxy group. The present production method hs an alte mauve C y an omethylphosphon lC 
introduction Process F described a palladium catalyst, followed by dephos- 

acid diesterto react with the compound (Gl) m ^ P^^^^ ttef0 ^, a «»f Ar^Otopioduceacompound 
phorylation-condensation with an aldehyde compound W«»"tod by tne ^ . g preferably tetrakls 

base used in the reaction is preferab y so*urnhydnde andtte ^Ha ^ ^ as dimetnox . 

^!^^^~^^ - - a — 6 of °° c 10 1 20 ° c - 

(Production Process H) 
[0057] 

coox h 



30 D 1h 



R 1h -\ . + Ar 1h -CHO 



1h 



35 



(HI) (H2) 



(H3) 



40 



45 



50 



55 



COOX h nh StepH-2 Y J 

R 1W S + H 2 N^NR 2h R 3h *~ HN ' 

Ar 1h O 

(H5) 

(H3) C" 4 ) 

,n t he above formulae, Ar 1h and R 1h are the same -^SS^SSSS 
hydrocarboncyc,icgrouphavingsixtofouneenca« from each otner and each 

heterocyclic group which may be sub ««"«^ j£ " a ^ on a toms which may be substituted, an a.kenyl group 
represents a hydrogen atom, an alkyl group hav.ng «^ 8 ""™ a having two to six carbon atoms which may 
having two to six carbon atoms which may be •f^^J^^ may be substituted, a cycloalkenyl group 
be substituted, a cycloalxyl group ^^^^ f 5 ™ umbered non-aromatic heterocyclic group 



(F6) in Production Process F. 
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Step H-1 : This step is to produce the compound (H3) by dehydration-condensation between the compound (H1) 
and the compound (H2) using carboxylic anhydride in the presence of a base. Examples of the base used in the 
reaction include amines such as triethylamine, pyrrolidine, piperidine or diisopropyiethylamine. The carboxylic 
anhydride is preferably acetic anhydride. The reaction is carried out at room temperature to 120°C. 

5 Step H-2 : This step is to produce the pyrimidinone derivative (H5) as a raw material for the production of the 

compound represented by the above formula (I) of the present invention, by reacting the compound (H3) obtained 
in Step H-1 with the guanidine derivative (H4) in the presence of a base, followed by aromatization with an oxidant. 
The guanidine derivative (H4) to be used may form a salt with an acid such as hydrochloric acid, hydrobromic acid, 
sulfuric acid or acetic acid. Preferable examples of the base to be used in the reaction include alkali metal alkoxides 

10 such as sodium methoxide, sodium ethoxide or potassium t-butoxide. Alternatively, an alkali metal carbonate such 

as potassium carbonate or sodium carbonate may be used. Examples of the oxidant to be used in the reaction 
include manganese compounds such as active manganese dioxide; quinones such as 2,3-dichloro-5,6-dicyanao- 
1,4-benzoquinone; and sulfur. The reaction is carried out in a solvent which does not inhibit the reaction and which 
dissolves the starting materials and intermediates to a certain degree. Examples of the solvents include ethanol, 

'5 methanol, tetrahydrofuran, dichloromethane, chloroform, N,N-dimethylformamide, N-methylpyrrolidone, dimethyl- 

sulfoxide, and mixed solvents thereof. The reaction is performed in temperatures of 0°C to 120°C. 

(Production Process I) 

20 [0058] 



R 3i R*N N Ar 1 ' R 3l R 2i N N Ar 1 * R 3i R 2i N N Ar" 

hXX r1I St** ^ N >l Dli Step N2 N. « 



30 



45 



(ID 



(12) (13) 



In the above formulae, Ar 1i and R 11 are the same as or different from each other and each represents an aromatic 
hydrocarbon cyclic group having six to fourteen carbon atoms which maybe substituted or a 5 to 14-membered aromatic 
heterocyclic group which may be substituted; R 2i and R 3i are the same as or different from each other and each rep- 

35 resents a hydrogen atom, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 

40 substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R 41 represents an oxygen 
atom which may be substituted; and X' represents a halogen atom. The compounds (12) and (13) of the present invention 
can be produced by 



Production Process I. 
[0059] 



Step 1-1 : This step is to produce a 4-halogenopyrimidine derivative (12) of the present invention from the pyrimid- 
inone derivative (11) obtained in Production Process F or H by converting the oxo group of the pyrimidinone de- 

5 o rivative (11) into a halogen atom. The reaction is carried out in the absence of a solvent or in a suspension with a 

solvent such as acetonitrile, dioxane or tetrahydrofuran by allowing a halogenating agent such as phosphorous 
oxychloride or, phosphorous oxybromide at a temperature of 70°C to 120°C. The reaction can be accelerated by 
the addition of a tertiary amine such as dimethylaniline, diisopropyiethylamine or tripropylamine; a quaternary 
amine salt such as tetraethylammonium chloride; or N,N-dimethylformamide. 

55 step I -2: This step is to produce a 4-alkoxypyrimidine derivative (13) of the present invention from the 4-halog- 

enopyrimidine derivative (12) obtained in Step 1-1 described above by allowing an alkali metal alkoxide to act on 
the 4-chloropyrimidine derivative to convert the halogen atom at position 4 thereof into an alkoxy group. The alkali 
metal alkoxide can be prepared by allowing a base or an alkali metal to act on an alcohol in a solvent or in the 
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absence of the solvent. The a.ka.i .eta, used is %SSS^S^^^ 
varies depending on the starting materials, solvents used, and so n . Pre ™ reactjQn is not innibrte d. Alter- 
such as sodium hydride and so on, though not ^^J^^^^ t-butoxide may be used . 
natively alkali metal alkoxides suoh as sod.urn ^^^"Z^^^ on . Pre ferab*, although not spe- 

The reaction temperature is preferably room temperature to 120°C. 



(Production Process J) 
[0060] 



5 



COOEt O^R 4 ' 
1 Step J-1 

R 1 '^l *■ 

Ar 1 i 

(II) ( J2 > 





NH StepJ-2 Y T 



(J2) (») 



,„ the above formulae, Ar 1 ' and R 11 are the same as or ^^^J^^'TS^^ 
ydrooarboncydicgrouphavlngsixtofourteencarbor \^^^^SS^Lm eaoh other and each rep- 
heterocyclic group which may be substituted; R* and H» the g ame subs f rt uted, an alkenyl group 
resents a hydrogen atom, an alky, group having one to « «*"^" ESS to six carbon atoms which may 
having two to six carbon atoms which may be ^^^SS^£^^ subsfrtuted , a cyoloa.keny. group 
be substituted, a cycloalkyl group having three to eight carbon atoms wn en , y heterocyclic group 

having three to eight carbon atoms which may be subst^ted a 5 to 4 mem ere ^ be 

which'may be substituted, an aromatic hydr 'j^^S^^^SU and R 4 ' represents an a.kyl 

" st^M : This step is to produce the compound ™^2£%Z2£ EEZZXZ 
(JrTobTained in Step H-1 of the Production Process H ^^^6 meme6\ates to a certain degree. The 

gained in Step J-1 with the an acid such as hydrochloric acid, 

with an oxidant. The guan.d.ne derivative (J3) to be used may^ iorm 

nydrobromic acid, sutiuric acid or acetic f ' ^r^S^e. Alternatively, an alkali 
alkali metal alkoxides such as sodium methox,de, ^^^^'^ed. Examples of the oxidant to be 
metal carbonate such as potassium carbonate or dio xide; quinones such as 

used in the reaction include: manganese compounds such as ^active does ^ 
2 3-dichloro-5,6-dtoyanao-1 ,4-benzoquinone; and sulfur. The reaction is earned 
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inhibit the reaction and which dissolves the starting materials and intermediates to a certain degree. Examples of 
the solvents include ethanol, methanol, tetrahydrofuran, dichloromethane, chloroform, N.N-dimethylformamide, 
N-methylpyrrolidone, dimethylsulfoxide, and mixed solvents thereof. The reaction is performed in the temperature 
of 0°C to 120°C. 

5 

(Production Process K) 
[0061] 

10 



15 




(Kl) (K2) 

20 

In the above formulae, Ar 1k represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R 2k and R 3k 
are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to six 

25 carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight 
carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic heterocyclic 

30 group which may be substituted; represents a hydrogen atom, a cyano group, an alkyl group having one to six 
carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an alkynyl group having two to six carbon atoms which may be substituted, an aromatic hydrocarbon cyclic group 
having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which 
may be substituted, a nitrogen atom which may be substituted, an oxygen atom which may be substituted or a sulfur 

35 atom which may be substituted; the ring A k represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a 
pyridazinyl group; the ring A' k represents a dihydrooxopyridinyl group, a dihydrooxopyrimidinyl group, a dihydroox- 
opyrazinyl group or a dihydrooxopyridazinyl group; and X k represents a halogen atom. This step is to produce the 5-(cc- 
oxo nitrogen-containing heterocyclyl)pyrimidine (K2) of the present invention by converting halogen atom (X k ) in 5-(a- 
halogeno nitrogen-containing heteroaryl)pyrimidine (K1 ) into 4-methoxybenzyloxy group while substituting the halogen 

40 atom (X k ) of 5-(a-halogeno nitrogen-containing heteroaryl)pyrimidine (K1) with 4-methoxybenzylalkoxide, followed by 
treatment with an acid. The 4-methoxybenzylalkoxide is prepared using an alkali metal such as sodium or potassium 
or a base such as sodium hydride in the absence of a solvent or by dilution with a solvent such as N,N-dimethylfor- 
mamide or dimethylsulfoxide at a temperature of room temperature to 120°C. The acid used in the reaction may be 
trifluoroacetic acid, hydrochloric acid, bromic acid, or the like. The reaction is carried out in the absence of a solvent 

45 or by dilution with a solvent such as dichloromethane, dichloroethane or tetrahydrofuran at a temperature of room 
temperature to 150°C. 
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fPfpH^M At 11 
N 11 




(LI) 



R 3, R 2, N N 



N 




(L2) 



wh^h^ K 7 f ; ? re P resents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
wh,ch may be substrtuted ora 5 to 14-membered aromatic heterocyclic group which may be substituted- R21 and R31 
are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to six 
carbon atoms which may be substrtuted. an alkenyl group having two to s* carbon atoms whfch may be IZZeS 
Lrh!TJ 9r ° Up , h r in9 T 10 SiX ° art,0n at0ms which ma V be substituted, a cycloalkyl group having three to eight 
stitS, »7JT m& l T bStitUted ' 3 ^ ^"fl three to eight carbon atoms which may be sub 

s tuted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cychc group .having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic het^ocSc 
group wh,ch may be substituted; r*i represents a hydrogen atom, a cyano group, an alky, group having one to s x 
TZnT & T ^ SUbSWUted ' a " a ' kenyl 9r ° Up haVi "9 ,0 six carbon atoms w'ch may be substi tuted 
vS, r P rt Vln ? 0 l ° SiX Carb ° n at ° mS WhiCh may be subst,tuted ' an aromatic hydrocarbon cyclic group 
mav K °S T ^ at ° mS WhiCh may be substituted ' a 5 ^ 1 4-membered aromatic heterocyclic gLp LcE 
atom whfe 2T> : ' \" V? H nsT WhiCh may be substitoJted . an W atom which may be substituted or a sulfur 
atom which may be substrtuted; RS1 represents an alkyl group having one to six carbon atoms which may be substrtuted- 

rltZl * 8 PV dy ' 9r ° UP ' 3 Pyrimidinyl group, a pyrazinyl group or a pyridazinyl group; and the ring A'l 

SfnZn 1 T7 P ^ * the nitr °9*n-<=°ntaining heterocyclyl)pyrimidine (L2) of the present 

ZToX a'n ateof °- ^—^"9 heteroaryOpyrimidine (L1) 'the reaction s 

Tm vl «n ? ? . J Utl0n ° f 3 mmeral aCid SUCh aS h y droc hloric acid, hydrobromic acid or sulfuric acid, or in 
a m,xed solvent of water wrth acetic acid or the like at a temperature of room temperature to 1 20°C. 

(Production Process M) 



[0063] 




wh 2 TT; T re P resents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
wh,ch may be substrtuted or a 5 to 14-membered aromatic heterocyclic group which may be substituted- H*° and f£ 

r*on e ft? 6 ^k" ^T' ,r ° m 6aCh ° ther 3nd 6aCh represents a at °™. a " alky, group having one t six 

2Z ? h may be substitut6d ' an alkenvl 9™P having two to six carbon atoms which may be Lbstitute? 
an alkyny. group hav.ng two to six carbon atoms which may be substituted, a cycloalkyl group having three to e ght 
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carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 14-membered aromatic heterocyclic 
group which may be substituted; R 4m represents a hydrogen atom, a cyano group, an alkyl group having one to six 

5 carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an alkynyl group having two to six carbon atoms which may be substituted, an aromatic hydrocarbon cyclic group 
having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which 
may be substituted, a nitrogen atom which may be substituted, an oxygen atom which may be substituted or a sulfur 
atom which may be substituted; R 5m represents an alkyl group which may be substituted, an alkenyl group which may 

10 be substituted or an alkynyl group which may be substituted; and the ring A m represents a dihydrooxopyridinyl group, 
a dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a dihydrooxopyridazinyl group. This step is to produce 
the compound (M3) of the present invention by introducing a substituent to the nitrogen atom on the ring A m of 5-(a- 
oxo nitrogen-containing heterocyclyl)pyrimidine (M1 ). The reaction is carried out through the reaction with a halogen- 
ated alkyl compound or the like in a solvent in the presence of a base. The bases include sodium methoxide, sodium 

15 ethoxide, potassium t-butoxide, sodium hydride, sodium hydroxide, potassium hydroxide, sodium bicarbonate, sodium 
carbonate and potassium carbonate. The solvents include alcohols such as methanol or ethanol, ethers such as tet- 
rahydrofuran, dioxane, dimethoxyethane ordiethylene glycol dimethyl ether, N,N-dimethylformamide, dimethylsulfox- 
ide, N-methylpyrrolidone, and mixed solvents thereof. The reaction is carried out at a temperature of 0°C to 100°C. 

20 (Production Process N) 

[0064] 



25 



30 




(Nl) (N2) 



In the above formulae, R n represents an alkyl group having one to six carbon atoms which may be substituted; the 
ring A n represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a pyridazinyl group; and X 1n and X 2n are 
the same as or different from each other and each represents a halogen atom. This step is to produce an ct-alkoxy 
nitrogen-containing heteroary! compound (N2) as a raw material for the production of the compound represented by 
the formula (I) of the present invention by allowing alkali metal alkoxide to react with an a-halogeno nitrogen-containing 
heteroaryl compound (N1) in a solvent. The alkali metal alkoxide is prepared by allowing an alkali metal or base to 
react with an alcohol in a solvent or in the absence of the solvent. Preferably, for example, the alkali metal used is 
sodium or potassium. The base used in the reaction varies depending on the starting materials, solvents used, andsoon. 
Preferable bases include an alkali metal hydride such as sodium hydride, although not specifically limited to as far as 
the reaction is not inhibited. Alternatively, alkali metal alkoxides such as sodium methoxide, sodium ethoxide or potas- 
sium t-butoxide may be used. The solvent used varies depending on the starting materials, reagents, and so on. Pref- 
erably, although not specifically limited to as far as the reaction is not inhibited and the starting materials and bases 
are dissolved to a certain degree, the solvents include alcohols such as N,N-dimethylformamide, N-methylpyrrolidone, 
dimethylsulfoxide, alcohols such as methanol or ethanol, ethers such as tetrahydrofuran or 1 ,4-dioxane, and mixed 
solvents thereof. The reaction temperature is preferably room temperature to 120°C. 



50 (Production Process O) 
[0065] 



55 



R 5o -X< 



R 50 — SnY° 3 



(Ol) 



(02) 
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In the above formulae, R 5 ° represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 
may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; X° represents a 
halogen atom; and Y° represents an alkyl group having one to six carbon atoms. A tin reagent (02) as a raw material 
for the production of the compound represented by the above formula (I) of the present invention can be produced by 
lithiating the compound (01 ) and then allowing a halogenotrialkyltin to react with the lithiated compound. In the lithiation 
reaction, it is preferable to use alkyllithium such as n-butyllithium, s-butyllithium or t-butyllithium. The halogeno trialkylt 
in used varies depending on the starting materials, solvents used, and so on. Preferably, tributyltin chloride, trimethyltin 
chloride, triethyltin bromide, or the like may be proposed, although not specifically limited to as far as the reaction is 
not inhibited. The solvent used in the reaction varies depending on the starting materials, reagents, and so on. Pref- 
erably, the solvents include ethers such as tetrahydrofuran and diethyl ether, or hydrocarbons such as hexane and 
heptane, and mixed solvents thereof, although not specifically limited to as far as the reaction is not inhibited and the 
starting material is dissolved to a certain degree. The reaction temperature is preferably -100°C to room temperature. 



(Production Process P) 



[0066] 




In the above formulae, Ar 1 P represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted. A 3-(dimeth- 
ylamino)-2-propen-1-one derivative (P2) as a raw material for the production of the compound represented by the 
above formula (I) of the present invention can be produced by allowing N,N-dimethylformamide dimethylacetal to react 
with the compound (P1). Most preferably, the reaction is carried out in the absence of a solvent. Alternatively, a pref- 
erable result can be also obtained by dilution with a solvent which dissolves starting materials to some degree without 
inhibiting the reaction (e.g., N,N-dimethylformamide, tetrahydrofuran, dioxane, N-methylpyrrolidone, benzene, or tol- 
uene). The reaction temperature is generally room temperature to 120°C, preferably around 100°C. 



(Production Process Q) 



[0067] 



NMe 2 

(Ql) (Q2) (Q3) 



In the above formulae, Ar 1c i represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which maybe substituted; and R 2c * and 
R 3c i are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to 
six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight 
carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted. This step is to produce a pyrimidine derivative (Q3) as a raw material for the production 
of the compound represented by the above formula (I) of the present invention by allowing a guanidine derivative (Q2) 
to react with the 3-(dimethylamino)-2-propen-1-one derivative (Q1) obtained from Production Process P described 
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above. The guanidine derivative (Q2) used may form a salt with an acid such as hydrochloric acid, hydrobromic acid, 
sulfuric acid or acetic acid. The base used varies depending on the starting materials, solvents used, and so on. Pref- 
erably, although not specifically limited to as far as the reaction is not inhibited, the base is alkali metal carbonate such 
as potassium carbonate or sodium carbonate, or alternatively alkali metal alkoxide such as sodium methoxide, sodium 
ethoxide or potassium t-butoxide. The solvent used varies depending on the starting materials, reagents, and so on. 
Preferable examples of the solvent include N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide and eth- 
anol although not specifically limited to as far as the reaction is not inhibited and the starting materials and bases are 
dissolved to a certain degree. The reaction temperature is preferably room temperature to 120°C, more preferably 
around 100°C. 

(Production Process R) 

[0068] 



X H 2 N NR R N ^ 



R 4r 



(Rl) (R2) (R3) (R4) 



In the above formulae, Ar 1r and Ft 41 " are the same as or different from each other and each represents an aromatic 
hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; and R 2r and R 3r are the same as or different from each other and each 
represents a hydrogen atom, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 
substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted. The compound (R4) as a 
raw material for the production of the compound represented by the above formula (I) of the present invention can be 
produced by allowing the aldehyde (R2) and the guanidine derivative (R3) to react with the compound (R1) in the 
presence of a base, followed by aromatizing with an oxidant. The guanidine derivative (R3) to be used may form a salt 
with an acid such as hydrochloric acid, hydrobromic acid, sulfuric acid or acetic acid. The base used varies depending 
on the startingmaterials, the solvent tobeused, andsoon. Preferably, although not specifically limited to as far as the 
reaction is not inhibited, the base to be used may be an alkali metal alkoxide such as sodium methoxide, sodium 
ethoxide or potassium t-butoxide, or alternatively an alkali metal carbonate such as potassium carbonate or sodium 
carbonate. Examples of the oxidant to be used include: manganese compounds such as active manganese dioxide; 
quinones such as 2,3-dichloro-5,6-dicyanao-1 ,4-benzoquinone; and sulfur. The solvent to be used is not specifically 
limited to as far as the reaction is not inhibited and the starting materials and intermediates are dissolved to a certain 
degree. Examples of the solvents include ethanol, methanol, tetrahydrofuran, dichloromethane, dichloroethane, chlo- 
roform, N,N-dimethylformamide f N-methylpyrrolidone, dimethylsulfoxide, and mixed solvents thereof. The reaction 
temperature is preferably 0°C to 120°C. 
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(Production Process S) 
[0069] 



StepS-1 *V"* StepS-2 N^A r1s 
T 4S ^ R 4s - fa 



(SI) 



(S2) (S3) 



,n th. above formulae Ar^ and are the same as or different from each other and each represents an aromatic 

fZZeZToZtic heterocyclic group which may be substituted; and X s represents a halogen atom. The com- 
pound (S3) of the present invention can be produced by Production Process S. 

Kteo S 1- This step is to produce a 5-halogeno P yrimidine derivative (S2) by halogenation at 5-position of the 
SMeTing oSe pyrimidine derivative (81 ) obtained by Production Process Q or R \f ™ ^ * 

ha ogenating agent in a solvent. The halogenating agent used is preferably N-bromosuconim.de J Jromme or the 
She vent used varies depending on the starting materials, reagents, and so 

cnLfiraiiv limited to as far as the reaction is not inhibited and the starting matenals are dissolved to a certain 
SStetSS ude aLhols such as methanol or ethanol; ethers such as tetrahydrofuran, dioxane, 
SSi^^dLyton^ dimethylether; N.N-dimethy.fom.amide; and N-methy,pyrro„dinone. The re- 

l*££ttSSZ^m of - present invention by allowing a tin reagent 
SSfe ^h aTthe compound ^obtained in Production Process O, to react ^^St!!^Z 
h!™*^ fS2^ obtained in the production step S-1 in a solvent in the presence of a palladium catalyst The palla 
ZZZ^£S^£!^ on the sLing materials, solvents used, and so on. ^^^Sl£S 
«SyS to as far as the reaction is not Inhibited, the palladium catalysts include ^ ^^heny'; 
SZS^SLoi). palladium (II) acetate, tetrakis(tri P heny.phosphine)palladium (0), «<^£™^ 
SetoneSalladium (0) The solvent used varies depending on the starting matenals, reagents, and so on Pref 
^SISSZ speSca ly limited to as far as the reaction is not inhibited and the starting matenaj .are 
d LoLd to a certain degree the solvents include alcohols such as methanol or ethanol; ethers such as tetrahy- 
SrSSL or diethy-eneglyco. dimethylether; toluene; J^.g^JS^ 
and N-methylpyrrolidinone. The reaction temperature is generally room temperature to 1 50 C, preferably around 



100°C. 
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(Production Process T) 
[0070] 

5 



10 




15 

In the above formulae, Ar 11 represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 
may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R 2t and R 3t are the 
same as or different from each other and each represents a hydrogen atom, an alky I group having one to six carbon 

20 atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl 
group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight carbon atoms 
which may be substituted, a cycloal kenyl group having three to eight carbon atoms which may be substituted, a 5 to 
1 4-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic group having 
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may 

25 be substituted, an acyl group having one to six carbon atoms which may be substituted or an alkylsulfonyl group having 
one to six carbon atoms which may be substituted; R 4t represents a hydrogen atom, a halogen atom, a cyano group, 
an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon 
atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, an aromatic 
hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic 

so heterocyclic group which may be substituted, a nitrogen atom which may be substituted, an oxygen atom which may 
be substituted or a sulfur atom which may be substituted; R 5t represents an alkenyl group having two to six carbon 
atoms which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms or a 5 to 
14-membered aromatic heterocyclic group which may be substituted; and the ring A 1 represents a dihydrooxopyridinyl 
group, a dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a dihydrooxopyridazinyl group. The compound 

35 (T2) of the present invention can be produced by the reaction between the compound (T1) and a boron reagent in a 
solvent in the presence of a base and a copper catalyst. The base used in the reaction varies depending on the starting 
materials, solvent used, and so on in the production. Preferably, although not specif ically limited to as far as the reaction 
is not inhibited, the bases include tertiary amines such as pyridine, diisopropylethylamine ortriethylamine. The copper 
catalyst used varies depending on the starting materials, solvent used, and so on in the production. Preferably, although 

40 not specifically limited to as far as the reaction is not inhibited, the copper catalysts include divalent copper compounds 
such as copper acetate, copper bromide or copper sulfate, and copper acetate is more preferred. The solvent used 
varies depending on the starting materials, reagents, and so on in the production. Preferably, although not specifically 
limited to as far as the reaction is not inhibited and the starting materials are dissolved to a certain degree, the solvents 
include N,N-dimethylformamide, tetrahydrofuran, ethylacetate, and dichloromethane dioxane. The reaction tempera- 

45 ture is preferably room temperature to 120°C. 
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(Production Process U) 
[0071] 
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h formulae Ar* represents an aromatic hydrocarbon ^J^^^SSl^^ 
In the above formulae, Ar rep. d aromati c heterocyclic group whicn may . ne t0 six 
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In the above formulae, Ar 1v represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R 2 * and R 3v 
are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to six 
carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight 
carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted, an acyl group having one to six carbon atoms which may be substituted or an alkyl- 
sulfonyl group having one to six carbon atoms which may be substituted; R 4v represents a hydrogen atom, a halogen 
atom, a cyano group, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having 
two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be 
substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms whichmay be substituted, a 5 
to 14-membered aromatic heterocyclic group which may be substituted, a nitrogen atom which may be substituted, an 
oxygen atom which may be substituted or a sulfur atom which may be substituted; R 5v represents an alkyl group having 
one to six carbon atoms; the ring A v represents a pyridyl group, a pyrimidynyl group, a pyrazinyl group, a pyridazinyl 
group, a dihydrooxopyridinyl group, a dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a dihydrooxopyri- 
dazinyl group; and B v represents an alkyl group having one to six carbon atoms which may be substituted, an alkenyl 
group having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which 
may be substituted, a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl 
group having three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic 
group which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may 
be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted. The compound (V2) of 
the present invention can be produced by allowing a base to react with the compound (V1 ) in a solvent. The base used 
in the reaction varies depending on the starting materials, solvent used, and so on. Preferably, although not specifically 
limited to as far as the reaction is not inhibited, the base is alkali metal hydroxide such as sodium hydroxide or potassium 
hydroxide. The solvent used varies depending on the starting materials, reagents, and so on. Preferably, although not 
specifically limited to as far as the reaction is not inhibited and the starting materials are dissolved to a certain degree, 
the solvents include methanol, tetrahydrofuran, dichloromethane, 1 ,2-dimethoxyethane, 1 ,4-dioxane, water, and mixed 
solvents thereof. The reaction temperature is preferably 0°C to 120°C. 
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(Production Process W) 
[0073] 




In the above formulae, Ar 1w represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R 2w and R 3 * 
are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to six 
carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an aikynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight 
carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted; R 4w represents a hydrogen atom, a halogen atom, a cyano group, an alkyl group 
having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may 
be substituted, an aikynyl group having two to six carbon atoms which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic 
group which may be substituted, a nitrogen atom which may be substituted, an oxygen atom which may be substituted 
or a sulfur atom which may be substituted; the ring A w represents a pyridyl group, a pyrimidinyl group, a pyrazinyl 
group or a pyridazinyl group; the ring A' w represents a dihydrooxopyridinyl group, a dihydrooxopyrimidinyl group, a 
dihydrooxopyrazinyl group or a dihydrooxopyridazinyl group; and X w represents a halogen atom. The compound (W2) 
of the present invention can be produced, for example, by this Production Process W. That is, the compound (W2) can 
be produced by hydrolyzing the compound (W1) as a starting material under acidic conditions. The acid used varies 
depending on the starting materials, reagents, solvent, and so on used. Preferably, although not specifically limited to 
as far as the reaction is not inhibited, the acid is hydrochloric acid, hydrobromic acid, sulfuric acid, or the like. This 
reaction is preferably carried out in water, or alternatively carried out in a mixed solvent of water with acetic acid or 
alcohols such as ethanol, for instance. Furthermore, the reaction temperature is generally room temperature to about 
120°C, preferably 80°C to 100°C. 

(Production Process X) 

[0074] 
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In the above formulae, Ar 1x represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R 2 * and R 3x 
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are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to six 
carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, 
an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight 
carbon atoms which may be substituted, a cycloalkenyi group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted, an acyl group having one to six carbon atoms which may be substituted or an alkyl- 
sulfonyl group having one to six carbon atoms which may be substituted; R 4x represents a hydrogen atom, a halogen 
atom, a cyano group, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having 
two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be 
substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, a 5 
to 1 4-membered aromatic heterocyclic group which may be substituted, a nitrogen atom which may be substituted, an 
oxygen atom which may be substituted or a sulfur atom which may be substituted; R 9x and R 10x are the same as or 
different from each other and each represents a hydrogen atom, an alkyl group having one to six carbon atoms which 
may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having 
two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight carbon atoms which may 
be substituted, a cycloalkenyi group having three to eight carbon atoms which may be substituted, a 5 to 14-membered 
non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen 
carbon atoms which may be substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted; 
the ring A x represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group, a pyridazinyl group, a dihydrooxopyridinyl 
group, a dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a dihydrooxopyridazinyl group; and B x represents 
an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon 
atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl 
group having three to eight carbon atoms which may be substituted, a cycloalkenyi group having three to eight carbon 
atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an 
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered 
aromatic heterocyclic group which may be substituted. The compound (X2) of the present invention can be produced 
by dehydration-condensation of a carboxylic acid derivative (X1) with amine in the presence of a condensing agent in 
a solvent. The condensing agent used is preferably 3-(3'-dimethylaminopropyI)-1-ethylcarbodiimide. The reaction can 
be accelerated by the addition of 1 -hydroxybenzotriazole or the like. Furthermore, when the amine to be condensed 
with the carboxylic acid forms a salt with hydrogen chloride or the like, an appropriate amount of tertiary amine such 
as triethylamine is added. Preferable examples of the solvent used include ethers such as tetrahydrofuran, dioxane, 
1 .2-dimethoxyethane or diethylene glycol, NjN-dimethylformamide and 1-methylpyrrolidinone. The reaction tempera- 
ture is generally 0°C to 50°C, preferably around room temperature. 

(Production Process Y) 

[0075] 

(Yl) 



R^^OH + 



(Y2) 

In the above formulae, R 1 y represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 
may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; R^ represents a 
hydrogen atom or an alkyl group having one to six carbon atoms; R^ represents an alkyl group having one to six 
carbon atoms which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms 
which may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; and XV rep- 
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resents a halogen atom. The compound (Y4) as a raw material for the production of the compound represented by the 
formula (I) of the present invention can be produced by this Production Process Y 

Step Y-1 • This step is to produce the compound (Y2) by allowing a reducing agent to react with the compound (Y1 ) 
inTsolvent to convert the ester or carboxyl group of thecompound (Y1) into a hydroxymethyl group The reducing 
agent used is preferably sodium tetrahydroborate, lithium aluminum hydride, a borane-tetrahydrofuran complex 
or the like. The solvent used varies depending on the starting materials, reagents, and so on. Preferably, although 
not specifically limited to insofar as the reaction is not inhibited and the starting materials are dissolved to a certain 
degree, the solvents include alcohols such as ethanol and ethers such as diethyl ether, tetrahydrofuran, and 1 ,4-di- 
oxane. 'The reaction temperature is preferably -20°C to room temperature. 

Step Y-2 This step is to produce the sulfonic acid ester derivative (Y4) by allowing the compound I (Y2) to react 
wltlHhTsuffonyl halide derivative (Y3) In a solvent in the presence of a base. The base used in the reaction is 
preferably tertiary amine such as triethylamine. The solvent used varies depending on the starting ™^r,als,^ re- 
agents, and so on. Preferably, although not specifically limited to insofar as the reaction is no inhibited and the 
starting materials are dissolved to a certain degree, the solvents include dichloromethane, dichloroethane, d.ethyl 
ether, tetrahydrofuran, and 1 ,4-dioxane. The reaction temperature is preferably -20°C to room temperature. 

(Production Process Z) 
[0076] 
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In the above formulae, Ar^ represents an aromatic hydrocarbon cyclic group having six to fourtee in cafco .atoms 
which may be substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted; R and R 
are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to .six 
carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted 
an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight 
carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted a 5 to 1 4-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon 
cyclic group having six to fourteen carbon atoms which may be substituted, a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted, an acyl group having one to six carbon atoms which may be substituted or an alkyl- 
sulfonyl group having one to six carbon atoms which may be substituted; represents a hydrogen atom a cyano 
group, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six 
carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substrtuted, 
an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substrtuted « 5 to 14nr»m- 
bered aromatic heterocyclic group which may be substituted, a nitrogen atom which may be substituted an oxygen 
atom which may be substituted or a sulfur atom which may be substituted; the ring A* represents a pyndyl group, a 
pyrimidinyl group, a pyrazinyl group or a pyridazinyl group; and X- represents a halogen atom. Thf > c° m P°"™ (Z2) of 
the present invention can be produced by the reaction of the compound (Zl) and alkal. metal cyanide in a solvent. The 
alkali metal cyanide used in the reaction is preferably sodium cyanide or potassium cyanide. The solvent used vanes 
depending on the starting materials, regents, and so on. Preferably, although not specifically limited tc » *« 
reaction is not inhibited and the starting materials are dissolved to a certain degree, the solvents include dimethylsul- 
foxide N N-dimethylformamide and N-methylpyrrolidone. The reaction temperature is preferably 100 C to 200 C. 
[00771 Typical examples of the production processes for the compounds (I) according to the present invention have 
been illustrated above. The material compounds used in the production of the compounds of the present invention 
may form salts and/or solvates and are not specifically limited, as long as they do not adversely affect the reaction 
When the compounds (I) according to the present invention are obtained as free compounds, they can be converted 
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into possible salts of the above-mentioned compounds (I) according to a conventional procedure. Various isomers 
such as geometrical isomers, optical isomers based on an asymmetric carbon, rotational isomers, stereoisomers, and 
tautomers obtained as the compounds (I) according to the present invention can be purified and isolated according to 
a conventional separation means. Such separation means include, for example, recrystallization, diastereomeric salt 
5 method, enzymatic resolution, and a variety of chromatography such as thin layer chromatography, column chroma- 
tography or gas chromatography. 

[0078] The compounds represented by the formula (I) according to the present invention, salts thereof or solvates 
of them can be formulated into pharmaceutical preparations as intact or as amixturewith, for example, a known phar- 
macologically acceptable carrier according to a conventional procedure. Preferred dosage forms are tablets, powders, 

10 subtle granules, granules, coated tablets, capsules, syrups, troches, inhalants, suppositories, injections, ointments, 
ophthalmic ointments, eye drops, nasal drops, ear drops, cataplasms, and lotions. In the formulation, generally used 
fillers, binders, disintegrators, lubricants, coloring agents, and flavoring agents, as well as stabilizers, emulsifiers, ab- 
sorbefacients, surfactants, pH adjusting agents, antiseptics, andantioxidants according to necessity can be used. They 
can be formulated according to a conventional procedure using components generally used as raw materials for phar- 

15 maceutical preparations. Examples of such components include (1) animal and vegetable oils such as soybean oil, 
beef tallow and synthetic glycerides; (2) hydrocarbons such as liquid paraffins, squalane and solid paraffins; (3) ester 
oils such as octyldodecyl myristate and isopropyl myristate; (4) higher alcohols such as cetostearyl alcohol and behenyl 
alcohol; (5) silicone resins; (6) silicone oils; (7) surfactants such as polyoxyethylene fatty acid esters, sorbitan fatty 
acid esters, glycerin fatty acid esters, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene hydrogenated castor 

20 oils and polyoxyethylene-polyoxypropylene block copolymers; (8) water-soluble polymers such as hydroxyethyl cellu- 
lose, poly(acrylic acid)s, carboxyvinyl polymers, polyethylene glycol, polyvinylpyrrolidone and methylcellulose; (9) lower 
alcohols such as ethanol and isopropanol; (10) polyhydric alcohols such as glycerol, propylene glycol, dipropylene 
glycol and sorbitol; (11) sugars such as glucose and sucrose; (12) inorganic powders such as silicic anhydride, mag- 
nesium aluminium silicate and aluminium silicate; and (13) purified water. 1) The fillers include, for example, lactose, 

25 corn starch, sucrose, glucose, mannitol, sorbitol, crystalline cellulose and silicon dioxide; 2) the binders include, for 
example, polyvinyl alcohol, polyvinyl ether, methylcellulose, ethylcellulose, gum arabic, gum tragacanth, gelatin, shel- 
lac, hydroxypropyl cellulose, hydroxyp ropy I methyl cellulose, polyvinylpyrrolidone, polypropylene glycol-polyoxyethyl- 
ene block polymers, meglumine, calcium citrate, dextrin and pectin; 3) the disintegrators include, for example, starch, 
agar, gelatin powder, crystalline cellulose, calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin, 

30 pectin and carboxymethylcellulose calcium; 4) the lubricants include, for example, magnesium stearate, talc, polyeth- 
ylene glycol, silica, and hardened vegetable oils; 5) the coloring agents can be any coloring agents which are approved 
to add to pharmaceutical preparations; 6) the flavoring agents include, for example, cocoa powder, menthol, aromatic 
powder (empasm), peppermint oil, camphol (borneol) and cinnamon powder; and 7) the antioxidants can be any anti- 
oxidants which are approved to add to pharmaceutical preparations, such as ascorbic acid and oc-tocopherol. 

35 [0079] 1) The oral preparation is produced by mixing the compound according to the present invention or a salt 
thereof with a filler, and if necessary, a binder, disintegrator, lubricant, coloring agent, flavoring agent, and other com- 
ponents, and formulating the mixture according to a conventional procedure into, for example, a powder, subtle gran- 
ules, granules, tablet, coated tablet or capsules. 2) The tablets and granules can be appropriately coated with, for 
example, sugar or gelatin according to necessity. 3) The liquid formulations such as syrups, injection preparations or 

40 eye drops can be prepared according to a conventional procedure by adding a pH adjusting agent, solubilizer, and 
isotonizing agent, and if necessary, a solubilizing agent, stabilizer, buffer, suspending agent, antioxidant, and other 
components. The liquid formulations can also be formed into freeze-dried products. The injections can be administered 
intravenously, subcutaneously and/or intramuscularly. Preferred examples of the suspending agents are methylcellu- 
lose, polysorbate 80, hydroxyethyl cellulose, gum arabic, powdered tragacanth, carboxymethylcellulose sodium and 

45 polyoxyethylene sorbitan monolaurate; preferred examples of the solubilizersare polyoxyethylene hydrogenated caster 
oil, polysorbate 80, nicotinamide and polyoxyethylene sorbitan monolaurate; preferred examples of the stabilizers are 
sodium sulfite, sodium metasulfite and ether; preferred examples of the preservatives are methyl p-hydroxybenzoate, 
ethyl p-hydroxybenzoate, sorbicacid, phenol, cresol and chlorocresol. 4) The external preparations can be produced 
according to a conventional procedure not specifically limited. Base materials for use herein can be any raw materials 

50 generally used in, for example, pharmaceutical preparations, quasi drugs and cosmetics. Such raw materials include, 
for example, animal and vegetable oils, mineral oils, ester oils, waxes, higher alcohols, fatty acids, silicone oils, sur- 
factants, phospholipids, alcohols, polyhydric alcohols, water-soluble polymers, clay minerals, and purified water. Where 
necessary, any of pH adjusting agents, antioxidants, chelating agents, antiseptics and antimolds, coloring agents, 
flavors, and others can be added. In addition, components having differentiation-inducing action, blood-flow acceler- 

55 ators, bactericides, anti-inflammatory agents, cell activators, vitamins, amino acids, humectants, keratolytic agents, 
and other components can be added according to necessity. 

[0080] The dose of the pharmaceutical preparation according to the present invention varies depending on the degree 
of symptom, age, sex, body weight, administration mode, type of the salt, difference in sensibility to the drug, concrete 
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type of the disease and other factors. Generally, the pharmaceutical preparation may be administered to an adult in 
one to several divided doses at a daily dose of about 30 \ig to about 10 g, preferably 1 00 tig to 5 g, and more preferably 
1 00 u.g to 1 00 mg for oral administration, or about 30 .ug to about 1 g, preferably 1 00 ^ig to 500 mg, and more preferably 
100 jig to 30 mg for injection administration. 

[0081] The present invention can provide a novel pyrimidine compound. The compounds according to the present 
invention, salts thereof or solvates of them have an excellent antagonism against an adenosine receptor (adenosine 
A 1> A 2A. A 2B or A 3 receptor) and are specifically excellent as an antagonist against the adenosine A 2 receptors, spe- 
cifically against the adenosine and/or A 2B receptor. They are useful as an agent for treating or preventing a disease 
to which the adenosine receptor (adenosine A 1t A^, A 2B or A 3 receptor) relates and a disease against which an 
antagonist of the receptor is efficacious. They are useful as an agent for treating, preventing or improving various 
constipations (functional constipation, irritable bowel syndrome, constipation accompanying irritable bowel syndrome, 
organic constipation, constipation accompanying enteroparalytic ileus, constipation accompanying congenital digestive 
tract dysfunction, constipation accompanying ileus), as an agent for treating, preventing or improving diabetes mellitus, 
diabetic complications, diabetic retinopathy, obesity or asthma, and are also useful as, for example, a hypoglycemic 
agent, agent for ameliorating glucose intolerance, insulin sensitizer, antihypertensive drug, diuretic agent, antidepres- 
sant, agent for treating osteoporosis, agent for treating Parkinson's disease, agent for treating Alzheimer's disease, 
agent for treating an inflammatory bowel disease or agent for treating Crohn's disease. 

Examples 

[0082] The following Reference Examples, Examples and Test Examples are illustrative, and the compounds of the 
present invention are under no circumstances restricted by the following examples. Those skilled in the art can modify 
not only the following Examples but also the claims according to the present description in various ways to exploit to 
the full of the present invention, and such modifications and variations are also included within the scope of the ap- 
pended claims relating to the present description. 

Reference Example 1: Ethyl 

(E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2-propenoate 
[0083] 




[0084] A solution of ethyl 4-pyridylacetate (25.0 g, 0.151 mol) and 3-fluorobenzaldehyde (20.7 g, 0.167 mol) in a 
mixture of acetic anhydride (100 ml_) and triethylamine (20 ml_) was heated under reflux for 5.5 hours. After standing 
to cool, the reaction mixture was concentrated. The residue was diluted with ethyl acetate and a saturated aqueous 
sodium hydrogencarbonate solution, and the aqueous layer was extracted with ethyl acetate. The combined organic 
layers were washed with a saturated aqueous sodium hydrogencarbonate solution twice and brine, dried over anhy- 
drous sodium sulfate and then concentrated. The residue was subjected to silica gel column chromatography (eluent; 
hexane, hexane: ethyl acetate=9:1 ), to give the title compound (25.5 g, 62%) as a red-orange oil. 
1 H NMR (400 MHz, CDCI 3 ) 8 ppm; 1.28 (3H, t, J = 7.2 Hz), 4.27 (2H, q, J=7.2Hz), 6.70-6.75 (1H, m), 6.80-6.84 (1H, 
m), 6.91-6.97 (1H, m), 7.12-7.18 (1H, m), 7.16 (2H, dd, J = 1.6, 4.4 Hz), 7.85 (1H, s), 8.62 (2H, dd, J = 1.6, 4.4 Hz). 
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Reference Example 2: Ethyl (£)-3-(2-furyl)-2-(4-pyridyl)-2-propenoate 
[0085] 

5 



10 




[0086] The title compound was synthesized in a similar manner to Reference Example 1 using 2-furaldehyde. 
15 1H NMR (400 MHz, CDCI 3 ) 6 ppm; 1 .20 (3H, t, J = 7.2 Hz), 4.1 8 (2H, q, J = 7.2 Hz), 6.51 (1 H, d, J = 3.6 Hz), 6.54 (1 H, 
dd, J = 1 .6, 3.6 Hz), 7.29 (2H, dd, J = 1 .6, 4.4 Hz), 7.66 (1 H, s), 7.69 (1 H, d, J = 1 .6 Hz), 8.62 (2H, dd, J = 1 .6, 4.4 Hz). 

Reference Example 3: (E)-4-(2-Furyl)-3-(4-pyridy!)-3-buten-2-one 

20 [0087] 



O 



25 




30 

[0088] Under a nitrogen atmosphere, a 3.0M solution of methylmagnesium bromide in diethyl ether (3.7 ml, 11.1 
mmol) was added dropwise over 5 minutes to a 1M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (22 
ml, 22 mmol) at -50° C (dry ice-acetone bath), followed by stirring as it was for 1 hour. Then, a solution of ethyl (E)- 
3-(2-furyl)-2-(4-pyridyl)-2-propenoate (2.4 g, 9.87 mmol) in tetrahydrofuran (20ml) was added dropwise thereinto over 

35 5 minutes. The reaction mixture was stirred for 30 minutes while elevating to room temperature, and then the reaction 
was terminated by adding hydrochloric acid. After diluting with a saturated aqueous ammonium chloride solution, the 
mixture was extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated. The residue was subjected to silica gel column chromatography (elution solvent; hexane: 
ethyl acetate=1 :1 to 4:1), to give the title compound (0.52g, 23%). 

40 1 H NMR (400 MHz, CDCI 3 ) 5 ppm; 2.36 (3H, s), 6.07 (1 H, d, J = 3.2 Hz), 6.34 (1 H, dd, J = 1 .6, 3.2 Hz), 7.1 6 (2H, dd, 
J = 1.8, 4.4 Hz), 7.38 (1 H, d, J = 1 .6 Hz), 7.55 (1 H, s), 8.70 (2H, dd, J = 1 .8, 4.4 Hz). 

Reference Example 4: (£)-3-(3-Fluorophenyl)-2-(4-pyridyl)-2-propenenitri!e 
45 [0089] 




[0090] Sodium (3.0 g, 130 mmol) was dissolved in ethanol (150 mL), 4-pyridylacetonitrile hydrochloride (10 g, 65 
mmol) was added thereto, and then the mixture was stirred at room temperature. After 1 0 minutes, 3-fluorobenzalde- 
hyde (8 g, 65 mmol) was added thereto, followed by stirring as it was for 30 minutes. The resulting precipitates were 
collected by filtration and washed with a small portion of water, to give the title compound (8.2 g, 56%) as a colorless 
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SLR ( 4» »H, SMSO-d^m; 7.40.7.46 OK « „H, m>, 7.75 <2H, « 4-1* « H* 7.77-7.06 

(2H, m). 8.37 (1 H, 8). 8.73 (2H, dd, J = 1 .6, 4.4 Hz). 
Reference Example 5: l-(2-Furyl)-2-(4-pyridyl)-1-ethanone 



[0091] 



10 



15 




20 



25 



[0 0 921 Toaso^-pico,^ 

40 m was dropwise added lithium t0 the reaction mixture, and the 

of nitrogen gas, followed by stirring as it was for 2 hours^ Hexane ( 40 m was & 

70 %) as a pale yellow solid. _ 6 H * 7 31 (2H dd, J = 1 .6, 4.4 Hz), 7.65 

Brtrenc E„ampl» 6: 3 KDln.t^^o)-H2-t"^-2-<'Wl«0-2-PW»-'-=™' 



30 



[0093] 



35 




40 



45 



50 



[00941 NWimdOivlformomld. dMffiyl od.1.1 (6 ml) «» ^ » J^J^^^SSTS! <UM 
0.7mm..) odd th. mixtd,. wad otHod « .00-C f., 2 tojo .AM oj-g^. «»*» „ m „,„„ 

^^srsssssssr rsssi- - - — • *• 

Ci 00. e.» ,1K, 00, 7,0 « 2 H. d, d - 4.0 B* 7- «,«. 

br), 7.75 (1H, s). 8.44 (2H, d, J = 4.0 Hz). 
Reference Example 7: (6-Chloro-3-pyridyl)methanol 



55 



[0095] 

'OH 

or "n'" 



.XT' 
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[0096] To a solution of ethyl 6-chloronicotinate (25.8 g, 0.139 mol) in ethanol was added sodium borohydride (10.5 
g, 0.278 mol), followed by stirring under an atmosphere of nitrogen gas at room temperature. After 41 hours, the reaction 
mixture was concentrated and then the residue was diluted with a saturated aqueous ammonium chloride solution and 
ethyl acetate. The organic layer was washed with a saturated aqueous ammonium chloride solution, dried over anhy- 
5 drous sodium sulfate and concentrated. The residue was subjected to silica gel column chromatography (elution sol- 
vent; hexane, hexane:ethyl acetate=4:1 , 2:1 , and 3:2), to give the title compound (11 .7 g, 58%) as a pale yellow solid. 
1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4.54 (2H, d, J=5.6Hz), 5.43 (1H, t, J = 5.6 Hz), 7.48 (1H, d, J = 8.4 Hz), 7.80 
(1H, dd, J = 2.4, 8.4 Hz), 8.35 (1H, d, J = 2.4 Hz). 

10 Reference Example 8: (6-Chloro-3-pyridyl)methyl methanesulfonate 

[0097] 




20 

[0098] To a solution of (6-chloro-3-pyridyl) methanol (4.5 g, 31.3 mmol) and triethylamine (13.2 ml, 94.7 mmol) in 
dichloromethane (90 ml) was dropwise added methanesulfonyl chloride (3.6 ml, 46.5 mmol) over 45 minutes at -9°C 
to 4°C under an atmosphere of nitrogen gas, followed by stirring as it was. After 1 hour, the reaction mixture was 
elevated to room temperature. The reaction mixture was washed with an aqueous saturated sodium bicarbonate so- 
25 lution and a saturated aqueous ammonium chloride solution, dried over anhydrous sodium sulfate and concentrated, 
to give the title compound (6.14 g, 88%) as a pale brown solid. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.30 (3H, s), 5.34 (2H, s), 7.61 (1H, dd, J = 0.6, 8. 0 Hz), 7.97 (1H, dd, J=2.4, 
8.0 Hz), 8.53 (1 H, dd, J = 0.6, 2.4 Hz). 

30 Reference Example 9: 2-(6-Chloro-3-pyridyl)-1 -(2-f uryl)-1 -ethanone 

[0099] 



35 




[0100] To a mixture of 2-furaldehyde (7.9 g, 82.2 mmol) and zinc (II) iodide (1.10 mg, 0.345 mmol) was dropwise 
added trimethylsilyl cyanide (1 1 .0 ml, 82.5 mmol) over 1 0 minutes at 0°C under an atmosphere of nitrogen gas, followed 
by stirring as it was. After 30 minutes, the reaction mixture was diluted with tetrahydrofuran (200 ml) and then cooled 
to -78°C. A 1.0M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (86 ml, 86 mmol) was added dropwise 

45 thereto over 1 hour and then a solution of (6-chloro-3-pyridyl)methyl methanesulfonate (1 8.1 g, 81 .7 mmol) in tetrahy- 
drofuran (50 ml) was added dropwise over 1 .5 hours thereto, followed by stirring while gradually elevated to room 
temperature. After 12.5hours,a1.0M solution of tetrabuty I ammonium fluoride in tetrahydrofuran (86 ml, 86 mmol) was 
added thereto, followed by stirring as it was. After further 30 minutes, the reaction mixture was diluted with a saturated 
aqueous ammonium chloride solution and ethyl acetate. The resulting organic layer was washed with a saturated 

50 aqueous ammonium chloride solution twice, dried over anhydrous sodium sulfate and concentrated. The residue was 
subjected to silica gel column chromatography (elution solvent; hexane, hexane:ethyl acetate=10:1 , 4:1, 3:1 , and 2:1) 
and then suspended in hexane. Subsequently, the resulting precipitates were collected by filtration, to give the title 
compound (11 .9 g, 54%) as a pale brown solid. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 4.31 (2H, s), 6.78 (1H, dd, J = 1.8, 3.4 Hz), 7.50 (1H, d, J = 8.4 Hz), 7.64 (1H, 
55 d, J = 3.4 Hz), 7.77 (1 H, dd, J = 2.4, 8.4 Hz), 8.06 (1 H, d, J = 1 .8 Hz), 8.33 (1 H, d, J = 2.4 Hz). 
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Reterence Example 10: 2 ,6-Ch.o ro ^ 



[0101] 



10 ci N 




1-(2-furyl)-1-ethanone. (1H dd j = 2 . 0) 3.4 Hz), 6.62 (1H, d, J = 3.4 Hz), 7. 

" H». J * m i i ■ « M, l« PH. O - M HZ,. 

R*«. .1: BW****— 3.p»«».>.2-prop— 



20 [0103] 



25 




OMe 



30 



35 



40 



45 



r0 104, To a suspension of sodium hydride (8.8 g, 0.220 223— - *»0« ^' 

[ ° 1 a nome*;phos honate (19.7 g, 0.122 mo.) ^ 

LrstirringfoMSminutes.B*^^ > to 9QoC and stirring for 8 hours. The 

<o\ (2 0 a 1 73 mmol) were successively added thereto, toiiowe y 

eaction mixture was cooled as it was and f "*ar ice^ „ c undeT an atmosphere 

3-Fluorobenzaldehyde(13.7g, 0.110 mo.) was ««^*^^*^S^tov^ to room temperature. The reaction 
of nitrogen gas, followed by stirring further for 2.5 ^J^JJ^Uw and ethyl acetate, and then the aqueous 
nV,xture 9 was 9 diluted with a saturated ^J-"^^^ ^ washed with a saturated aqueous ammonium 
layer was extracted with ethyl £ then concentrated. The residue was suspended in 

,» compound (7.B0 g. 2») - » «*"*^^!?- „ 7 00 (1 H d, J - 8.8 Hz). 7.34-7.40 (1H, m). 7.57.7.64 (1H, m). 

R .,„.„o, «*» » ^«=*<»P^-M4-Py^.«^i^'» 



[0105] 



50 



H 2 N^N 

55 HN 
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(Method 1 ) 

[0106] Sodium (3.2 g, 139 mmol) was dissolved in ethanol (200 ml), and then 4-pyridylacetonitrile (10.0 g, 64.7 
mmol), 3-fluorobenzaldehyde (7.3 ml, 68.8 mmol) and guanidine hydrochloride (7.0g, 73.3mmol) were successively 

5 added thereto, followed by heating under reflux for 2 days. The insoluble matters were filtered off and the filtrate was 
concentrated. The residue was subjected to silica gel column chromatography (elution solvent; dichloromethane, 
dichloromethane:methanol= 20:1 , 10:1, 5:1), to give a 5,6-dihydro product (13.6 g) of the title compound as a crude 
product. Sulfur (26.4 g, 82.3 mmol as S) was added to the product, followed by heating at 185°C for 2.5 hours. After 
cooling as it was, the reaction mixture was suspended in methanol, and the insoluble matters were filtered off and 

10 washed with 2N hydrochloride. Methanol in the filtrate was concentrated and the residue was washed with ethyl acetate 
twice. The aqueous layer was adjusted to pH 11 with a 5N aqueous sodium hydroxide solution, washed with ethyl 
acetate twice and then neutralized with 2N hydrochloride. The resulting crystals were collected by filtration, and washed 
with water and ethyl acetate, to give the title compound (6.2 g, 34%) as a colorless solid. Furthermore, in this method, 
the title compound was also obtained by isolating (E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2-propenenitrile and then sub- 

is jecting it to a cyclization reaction with guanidine in a similar manner to Reference Example 4. 

(Method 2) 

[0107] Sodium (3.4 g, 147 mmol) was dissolved in ethanol (500 ml), and then ethyl (E)-3-(3-fluorophenyl)-2-(4-pyri- 
20 dyl)-2-propenoate (33 g, 121 mmol) and guanidine hydrochloride (13.9 g, 146 mmol) were added thereto, followed by 
heating under reflux for 13 hours. After cooling as it was, the solvent was removed. Tetrahydrofuran (500 ml) was 
added to the residue, the insoluble matters were filtered off, and the filtrate was concentrated. To a solution of the 
residue in tetrahydrofuran (1500 ml)-methanol (100 ml) was added active manganese dioxide (250 g), followed by 
heating under reflux. After 2 hours, additional active manganese dioxide (100 g) was added thereto, followed by heating 
25 under reflux further for 1 hour and 15 minutes. After cooling as it was, the manganese dioxide was filtered off through 
Celite and washed with tetrahydrofuran and methanol. The collected filtrate was concentrated and acetonitrile was 
added to the residue. The resulting precipitates were collected by filtration, to give the title compound (15 g, 44%) as 
a yellow powder. 

1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.86 (2H, brs) ; 6.96 (1H, d, J = 7.6 Hz), 7.00-7.07 (3H, m), 7.00-7.15 (1H, m), 
30 7.20-7.28 (1 H, m), 8.34 (2H, d, J = 3.2 Hz); MS m/e (ESI) 283 (MH + ). 

Reference Example 13: 2-Amino-6-(2-furyl)-5-(4-pirydyl)-3,4-dihydro-4-pyrimidinone 

[0108] 

35 



40 




[0109] The title compound was synthesized in a similar manner to Method 1 of Reference Example 12 using 2-fural- 
*s dehyde. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.48 (1H, dd, J = 1.6, 3.6 Hz), 6.54 (1H, dd, J = 0.8, 3.6 Hz), 6.91 (2H, brs), 
7.21 (2H, dd, J = 1 .6, 4.6 Hz), 7.54 (1 H, dd, J = 0.8, 1 .6 Hz), 8.52 (2H, dd, J = 1 .6, 4.6 Hz); MS m/e (ESI) 255 (MH + ). 

Reference Example 14: 3-(Dimethylamino)-1-(2-furyl)-2-propen-1-one 

50 

[0110] 
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[0 111] A m i*tureof2-a^^ 

at 1 00-C for 9 hours. After cooling as it was, the reaction mixture was ™j£ ™* me compoun d 

ether and hexane. The resulting solid was collected by filtration and washed w*h hexane, to give P 

(36.5 g, 97%) as a brown solid. H . g 6Q (1H dd j =2 .0, 

5 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.88 (3H, br .), 3 .14 (3 H br s), 5 .65 (1H d J- 12 8 HZ), 
3.4 Hz), 7.10 (1H, dd, J = 0.8, 3.4 Hz), 7.68 (1H, d, J - 12.6 Hz), 7.79 (1H, dd, J - 0.8, 2.0 Hz). 

Reference Example 15: 4-(2-Furyl)-2-pyrimidinylamine 
10 [0112] 
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[0113] A suspension of 3-(dime fr y l a m ino)-1-(2-furyl)-2-propen-1-one (5.0 g 30.3 mm*) ^^^^ 
colMed by M. «d »»l»d * » <^''« ^., 2 0 ' „ * M (1H. dT- 5.2 Hz), 7.17 



Reference Example 16: 5-bromo-4-(2-furyl)-2-pyrimidinylamine 
[0114] 




Ih' nMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.73 (1 H, dd, J = 1 .6, 3.6 Hz), 6.96 (2H, br s), 7.50 (1 H, dd, J = 0.8, 3.6 Hz), 
7.97 (1 H, dd, J = 0.8, 1 .6 Hz), 8.41 (1 H, s). 

Reference Example 1 7: 2-(Benzyloxy)-5-bromopyridine 
[0116] 

[0117] To a solution of benzyl a.coho, (11 .4g, 0.105 mo.) in N, 

sodium hydride (4.2 g, 0.1 23 mol) at 0°C, followed by stirring as it was for 1 .5 hours. Then, 2, S-d.bromopyndme (25 
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g, 0.1 06mol) was added thereto, followed by stirring at 70°C for 2 hours. After cooling as it was, the reaction mixture 
was diluted with a saturated aqueous ammonium chloride solution and extracted with ethyl acetate. The resulting 
organic layer was washed with a saturated aqueous ammonium chloride solution twice, dried over anhydrous magne- 
sium sulfate and concentrated, to give a crude product of the title compound (29.5 g) as a pale yellow liquid. 
5 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 5.33 (2H, s), 6.90 (1H, d, J = 9.0 Hz), 7.30-7.41 (3H, m), 7.41-7.46 (2H, m), 7.92 
(1H, dd, J = 2.8, 9.0 Hz), 8.30 (1 H, d, J = 2.8 Hz). 

Reference Example 18: 2-(Benzyloxy)-5-(1 ,1 ,1-tributylstanyl)pyridine 

10 [0118] 




[0119] To a suspension of the above crude product (29.5 g) of 2-(benzyloxy)-5-bromopyridine in diethyl ether (300 
ml) was dropwise added a 2.66 M solution of n-butyl lithium in hexane (40 ml, 0.1 06 mol) over 30 minutes at -76°C to 
-72°C under an atmosphere of nitrogen gas. Subsequently, tetrahydrofuran (170 ml) was added dropwise thereto, 

25 followed by stirring as it was. After 1 .5 hours, a solution of tributyltin chloride (35 g, 0.114 mol) in tetrahydrofuran (50 
ml) was added dropwise thereto over 1 .5 hours. Then, the reaction mixture was stirred as it was while gradually elevating 
to room temperature. After 6 hours, the reaction mixture was diluted with a saturated aqueous ammonium chloride 
solution and ethyl acetate. The resulting organic layer was washed with a saturated aqueous ammonium chloride 
solution twice, dried over anhydrous sodium sulfate and concentrated. The residue was subjected to silica gelcolumn 

30 chromatography (elution solvent; hexane, hexane:ethyl acetate=20:1), to give the title compound (47.0 g, 94%) as a 
colorless oil. 

1 H NMR (400MHz, DMSO-d 6 ) 8 ppm; 0.85 (9H, t, J=7.6Hz), 0.97-1 .15 (6H, m), 1 .29 (6H, sex, J = 7.6 Hz), 1 .46-1 .55 
(6H, m), 5.33 (2H, s), 6.85-6.90 (1H, m), 7.29-7.41 (3H, m), 7.41-7.47 (2H, m), 7.66-7.78 (1H, m), 8.08-8.15 (1H, m). 

35 Reference Example 19: 2-(2-Fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone 

[01 20] 



40 O 



45 




[0121] The title compound was synthesized in a similar manner to Reference Example 5 using 2-fluoro-4-methylpy- 
ridine. 

50 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4.36 (2H, s), 6.76 (1H, dd, J = 1.6, 3.6 Hz), 7.11 (1H, br), 7.24-7.29 (1H, m), 
7.63 (1H, dd, J = 0.4, 3.6 Hz), 8.05 (1H, dd, J = 0.8, 1.6 Hz), 8.17 (1H, d, J = 4.8 Hz). 
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Reference Example 20: 2-(2-Bromo-4-pyridyl)-1 -(2-f uryl)-1 -ethanone 
[0122] 

5 



O 



10 




[0123] The title compound was synthesized in a similar manner to Reference Example 5 using 2-bromo-4-methyl- 
15 pyridine. 

1H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 4.31 (2H, s), 6.77 (1 H, dd, J = 1 .6, 3.6 Hz), 7.36 (1H, dd, J=1 .6, 5.2 Hz), 7.60 
(1H, dd, J = 0.4, 1 .6 Hz), 7.62 (1H, dd, J = 0.8, 3.6 Hz), 8.05 (1H, dd, J = 0.8, 1 .6 Hz), 8.32 (1H, dd, J = 0.4, 5.2 Hz). 

Reference Example 21: 4,6-Di(2-furyl)-2-pyrimidinamine 

20 

[0124] 




[0125] The title compound was synthesized in a similar manner to Example 12 using 2-acetylfuran instead of 1-(2-fu- 
ryl)-2-(4-pyridyl)-1 -ethanone. 

35 1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.69 (2H, dd, J = 1.6, 3.6 Hz), 6.76 (2H, br s), 7.21 (1H, s), 7.21 (2H, dd, J = 
0.8, 3.6 Hz), 7.90 (2H, dd, J = 0.8, 1 .6 Hz). 

Reference Example 22: 5-Bromo-4,6-di(2-furyl)-2-pyrimidinamine 

40 [0126] 



45 




50 

[0127] The title compound was synthesized in a similar manner to Reference Example 16 using 4,6-di(2-furyl)-2-py- 
rimidinamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.72 (2H, dd, J = 1 .6, 3.6 Hz), 7.01 (2H, br s), 7.47 (2H, dd, J = 0.8, 3.6 Hz), 
55 7.95 (2H, dd, J = 0.8, 1 .6 Hz). 
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Reference Example 23 (alternative synthetic method of Reference Example 9): 2-(6-Chloro-3-pyridyl)-1-(2-furyl)- 
1-ethanone 

[0128] 



w 




15 



[0129] The title compound was obtained in a similar manner to Reference Example 9 using 2-chloro-5-(chIoromethyl) 
pyridine instead of (6-chloro-3-pyridyl)methyl methanesulfonate. 

Reference Example 24: 



2-(6-Chloro-3-pyridyl)-1-(2-thienyl)-1-ethanone 



20 [0130] 



25 




[0131] The title compound was obtained in a similar manner to Reference Example 9 using 2-thiophenealdehyde. 
30 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4.46 (2H, s), 7.31 (1H, dd, J = 4.0, 4.8 Hz), 7.50 (1H, d, J = 8.2 Hz), 7.78 (1 H, 
dd, J = 2.4, 8.2 Hz), 8.07 (1 H, dd, J = 1 .2, 4.8 Hz), 8.1 6 (1 H, dd, J = 1 .2, 4.0 Hz), 8.35 (1 H, d, J = 2.4 Hz). 

Reference Example 25: 2-(6-Chloro-3-pyridyl)-3-(dimethylamino)-1-(2-thienyl)-2-propen-1-one 

35 [0132] 



40 




45 [0133] The title compound was obtained in a similar manner to Reference Example 6 using 2-(6-chloro-3-pyridyl)- 
1 -(2-thienyl)-1 -ethanone. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.79 (6H, br s), 7.06 (1H, dd, J = 3.8, 5.0 Hz), 7.13 (1H, dd, J = 1.0, 3.8 Hz), 
7.47 (1 H, d, J = 8.0 Hz), 7.62 (1 H, dd, J - 2.4, 8.0 Hz), 7.69 (1 H, s), 7.73 (1 H, dd, J = 1 .0, 5.0 Hz), 8.1 6 (1 H, d, J = 2.4 Hz). 



50 



55 



49 



EP 1 439 175 A1 

Reference Example 26: 2-(6-Chloro-3-pyridyl)-1-phenyl-1 -ethanone 
[0134] 




[01 35] The title compound was obtained in a similar manner to Reference Example 9 using benzaldehyde. 

1H NMR (400 MHz. DMSO-d 6 ) 8 ppm; 4.54 (2H, s), 7.50 (1 H, d, J * 8.0 Hz), 7.55-7.61 (2H, m), 7.66-7.72 (1 H, m), 7.76 

(1 H, dd, J = 2.4, 8.0 Hz), 8.04-8.09 (2H, m), 8.32 (1 H, d, J = 2.4 Hz). 

Reference Example 27: 2-(6-chloro-3-pyridyl)-3-(dimethylamino)-1-phenyi-2-propen-1-one 
[0136] 




[0137] The title compound was obtained in a similar manner to Reference Example 6 using 2-(6-chloro-3-pyridyl)- 
1 -phenyl-1 -ethanone. 

1H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 2.73 (6H, brs), 7.29 (1H, s), 7.36-7.45 (6H, m), 7.60 (1H, dd, J = 2.2, 8.0 Hz), 
8.14(1H,d,J = 2.2 Hz). 

Reference Example 28: 2-(6-Chloro-3-pyridyl)-1-(3-fluorophenyl)-1 -ethanone 
[01 38] 




[0139] The title compound was obtained in a similar manner to Reference Example 9 using benzaldehyde. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4.55 (2H, s), 7.51 (1 H, d, J = 8.2 Hz), 7.52-7.59 (1 H, m), 7.61 -7.68 (1 H, m), 7.60 

(1H, dd, J = 2.4, 8.2 Hz), 7.82-7.87 (1H, m), 7.90-7.95 (1H, m), 8.31 (1H, d, J = 2.4 Hz). 

Reference Example 29: 2-(6-Chloro-3-pyridyl)-3-(dimethylamino)-1-(3-fluorophenyl)-2-propen-1-one 
[0140] 
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[0141] The title compound was obtained in a similar manner to Reference Example 6 using 2-(6-chloro-3-pyridyl)- 
1 -(3-fluorophenyl)-1 -ethanone. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 2.74 (6H, brs), 7.17-7.29 (3H, m), 7.31 (1H, s), 7.39-7.47 (2H, m), 7.61 (1H, 
dd, J=2.2, 8.0 Hz), 8.15 (1H, d, J = 2.2 Hz). 

Example 1 : 4-Chloro-6-(3-fluorophenyl)-5-(4-pyridyl)-2-pyrimidinylamine 
[0142] 




[0143] A suspension of 2-amino-6-(3-fluorophenyl)-5-(4-pyridyl)-3,4-dihydro-4-pyrimidinone (1.0 g, 3.54 mmol) in 
20 phosphorus oxychloride (15ml) was stirred at 100°C for 30minutes under an atmosphere of nitrogen gas. After cooling 
as it was, the reaction mixture was concentrated and the residue was dissolved in ethyl acetate and 2N sodium hy- 
droxide. The organic layer was washed with an aqueous saturated sodium bicarbonate solution twice and brine, dried 
over anhydrous sodium sulfate and concentrated. To the residue was added diethyl ether, and the resulting precipitates 
were collected by filtration and washed with diethyl ether, to give the title compound (51 3 mg, 48%) as a colorless solid. 
25 1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 7.00-7.03 (1H, m), 7.05-7.10 (1H, m), 7.12-7.18 (1H, m), 7.24-7.31 (1H, m), 
7.25 (2H, dd, J = 1 .6, 4.4 Hz), 8.51 (2H, dd, J = 1 .6, 4.4 Hz); MS m/e (ESI) 301 (MH+). 

Example 2: 4-Chloro-6-(2-furyl)-5-(4-pyridyl)-2-pyrimidinylamine 
30 [0144] 




40 [0145] The title compound was synthesized in a similar mannerto Example 1 using 2-amino-6-(2-furyl)-5-(4-pyridyl)- 
S^-dihydro^-pyrimidinone. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.27 (1H, d, J = 3.6 Hz), 6.48 (1H, dd, J = 2.0, 3.6 Hz), 7.34 (2H, dd, J = 1.6, 
4.4 Hz), 7.35 (2H, brs), 7.67 (1H, dd, J = 0.8, 2.0 Hz), 8.66 (2H, dd, J = 1 .6, 4.4 Hz); MS m/e (ESI) 273 (MH + ). 

45 Example 3: 4-(3-Fluorophenyl)-6-methoxy-5-(4-pyridyl)-2-pyrimidinylamine 
[0146] 

50 




[0147] After sodium (20 mg, 0.870 mmol) was dissolved in methanol (3 ml), 4-chloro-6-(3-fluorophenyl)-5-(4-pyridyl)- 
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2-pyrimidinylamine (50 mg, 0.166 mmol) was added thereto and the mixture was stirred under an atmosphere of ni- 
trogen gas at 60 to 65°C for 30 minutes. After cooling as it was, the reaction mixture was diluted with ethyl acetate. 
Then, the mixture was washed with an aqueous ammonium chloride solution thrice and brine, dried over anhydrous 
sodium sulfate and concentrated. To the residue was added diethyl ether, and the resulting precipitates were collected 
by filtration and washed with diethyl ether, to give the title compound (16 mg, 32%) as a colorless solid 
1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 3.83 (3H, s), 6.90-7.1 6 (7H, m), 7.22-7.29 (1 H, m), 8.40 (2H. d, J = 4 8 Hz)- MS 
m/e (ESI) 297 (MH + ). ' 

Example 4: 4-Ethoxy-6-(3-fluorophenyl)-5-(4-pyridyl)-2-pyrimidinylamine 
[0148] 




[0149] The title compound was synthesized in a similar manner to Example 3 using etl 
1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 1 .23 (3H, t, J = 7.2 Hz), 4.33 (2H, q, J = 7.2 Hz), 6. 
m), 7.22-7.29 (1 H, m), 8.39 (2H, d, J = 6.0 Hz); MS m/e (ESI) 311 (MH + ). 

Examples: 4-(3-Fluorophenyl)-6-propoxy-5-(4-pyridyl)-2-pyrimidinylamine 
[0150] 



ethanol. 

92 (2H, brs), 6.94-7.16 (5H, 




[0151] The title compound was synthesized in a similar manner to Example 3 using 1 -propanol 
1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 0.86 (3H, t, J = 7.2 Hz), 1 .62 (2H, sex, J = 7.2 Hz), 4.22 (2H. t, J = 7 2 Hz) 6 92 
(2H, brs), 6.96-7.00 (1H, m), 7.02-7.16 (2H, m), 7.08 (2H, dd, J = 1 .6, 4.4 Hz), 7.23-7.29 (1H, m), 8.40 (2H, dd J = 
1.6, 4.4 Hz); MS m/e (ESI) 325 (MH+). v 

Example 6: 4-(3-Fluorophenyl)-6-isopropoxy-5-(4-pyridyl)-2-pyrimidinylamine 
[0152] 




[01 53] The title compound was synthesized in a similar manner to Example 3 using 2-propanol. 
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1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 1.23 (6H, d, J = 6.0 Hz), 5.32 (1H, m), 6.89 (2H, br s), 6.92-7.16 (5H, m), 
7.21-7.28 (1H, m), 8.38 (2H, br); MS m/e (ESI) 325 (MH + ). 

Example 7: 4-Ethoxy-6-(2-furyl)-5-(4-pyridyl)-2-pyrimidinylarnine 

[0154] 




[01 55] The title compound was synthesized in a similar manner to Example 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)- 
2-pyrimidinylamine and ethanol. 

1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 1 .17 (3H, t, J = 6.8 Hz), 4.28 (2H, q, J = 6.8 Hz), 6.36 (1H, dd, J = 0.8, 3.6 Hz), 
6.45 (1H, dd, J = 1 .6, 3.6 Hz), 6.81 (2H, br s), 7.19 (2H, d, J = 4.4 Hz), 7.57 (1 H, dd, J = 0.8, 1 .6 Hz), 8.54 (2H, d, J = 
4.4 Hz); MS m/e (ESI) 283 (MH + ). 

Example 8: 4-(2-Furyl)-6-propoxy-5-(4-pyridyl)-2-pyrimidinylamine 
[0156] 




[01 57] The title compound was synthesized in a similar manner to Example 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)- 
2-pyrimidinylamine and 1-propanol. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 0.80 (3H, t, J = 7.2 Hz), 1 .56 (2H, sex, J = 7.2 Hz), 4.1 7 (2H, t, J = 7.2 Hz), 6.38 
(1 H, dd, J = 0.8, 3.6 Hz), 6.45 (1 H, dd, J = 1 .6, 3.6 Hz), 6.80 (2H, br s), 7.1 9 (2H, dd, J = 1 .6, 4.4 Hz), 7.57 (1 H, dd, J 
= 0.8, 1 .6 Hz), 8.54 (2H, dd, J = 1 .6, 4.4 Hz); MS m/e (ESI) 297 (MH+). 

Example 9: 4-(2-Furyl)-6-isopropoxy-5-(4-pyridyl)-2-pyrimidinylamine 

[0158] 




[0159] The title compound was synthesized in a similar manner to Example 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)- 
2-pyrimidinylamine and 2-propanol. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 1.17 (6H, d, J = 6.4 Hz), 5.28 (1H, sept, J = 6.4 Hz), 6.35 (1H, dd, J = 0.8, 3.6 
Hz), 6.45 (1 H, dd, J = 1 .6, 3.6 Hz), 6.78 (2H, br s), 7.17 (2H, dd, J = 1 .6, 4.4 Hz), 7.56 (1 H, dd, J = 0.8, 1 .6 Hz), 8.53 
(2H, dd, J = 1 .6, 4.4 Hz); MS m/e (ESI) 297 (MH+). 
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Example 1 0: 4-(Allyloxy)-6-(2-f uryl)-5-(4-pyridyl)-2-pyrimidinylamine 
[0160] 



10 



15 



20 



25 



30 
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[0 1 61] The title compound was synthesized in a similar manner to Example 3 using 4-ch.oro-6-(2-furyl)-5-(4-pyridyl)- 
2-pyrimidinylamine and allyl alcohol. c -omu h„ i-ir 10 4Hz^ 514(1H,dq,J = 

295 (MH + ). 

Example 11: 4-(2-Furyl)-6-methyl-5-(4-pyridyl)-2-pyrimidinylamine hydrochloride 



[0162] 




[0163] The title compound was synthesized in a similar manner to Method 2 of Reference Example 1 0 using 

^S^^Xt^ «. (3H, s), S.53 (1 H dd, J 1.6, 3.6 Hz, 6.6 (1 H, d, , = 0.8, 3, Hz), ,63 
(1H, dd, J = 0.8, 1 .6 Hz), 7.85 (2H, dd, J = 1 .2, 5.2 Hz), 8.90 (2H, dd, J - 1 .2, 5.2 Hz). 



Example 12: 4,6-Di(2-furyl)-5-(4-pyridyl)-2-pyrimidinylamine 
40 [0164] 



N 




so 



55 



residue was suspended In Mstfiydrofum. »N ■»**■ """"J ' Kmnydrofur.n (80 ml) and acliee 
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dioxide was filtered off through Celite and washed with tetrahydrofuran. The combined filtrates were concentrated, and 
then methanol was added to the residue. The resulting precipitates were collected by filtration and washed with meth- 
anol, to give the title compound (1 .32 g, 41%) as a pale brown solid. 

1JH NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.06 (2H, dd, J = 0.8, 3.4 Hz), 6.44 (2H, dd, J = 1 .8, 3.4 Hz), 6.96 (2H, br s), 
5 7.33 (2H, dd, J = 1 .6, 4.4 Hz), 7.65 (2H, dd, J = 0.8, 1 .8 Hz), 8.66 (2H, dd, J = 1 .6, 4.4 Hz). 

Example 1 3: 4-(2-Furyl)-6-phenyl-5-(4-pyridyl)-2-pyrimidinylamine 

[01 66] 

10 



15 




[0167] The title compound was synthesized in a similar manner to Example 12 using benzaldehyde. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.19 (1H, dd, J = 0.8, 3.6 Hz), 6.46 (1H, dd, J = 1.6, 3.6 Hz), 6.99 (2H, br s), 

7.14 (2H, dd, J = 1 .6, 4.4 Hz), 7.17-7.27 (5H, m), 7.64 (1H, dd, J = 0.8, 1 .6 Hz), 8.43 (2H, dd, J = 1 .6, 4.4 Hz). 

25 Example 14: 5-(6-Chloro-3-pyridyl)-4-(2-furyl)-2-pyrimidinylamine 

[0168] 



30 

H 2 N 



35 



[01 69] A suspension of 2-(6-chloro-3-pyridyl)-3-(dimethylamino)-1 -(2-furyl)-2-propen-1 -one (7.49g, 27. 1 mmol), gua- 
nidine hydrochloride (7.7 g, 81 .0 mmol) and potassium carbonate (22.4 g, 162 mmol) in N.N-dimethylformamide (105 
40 ml) was stirred at 70°C for 21 hours. After cooling as it was, the reaction mixture was diluted with water. The resulting 
crystals were collected by filtration and washed with water, to give the title compound (5.48 g, 74%) as a pale yellow 
solid. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.56 (1H, dd, J = 1.6, 3.6 Hz), 6.71 (1H, dd, J = 0.8, 3.6 Hz), 6.96 (2H, br s), 
7.55 (1 H, dd, J = 0.6, 8.4 Hz), 7.69 (1 H, dd, J = 0.8, 1 .6 Hz), 7.77 (1 H, dd, J = 2.8, 8.4 Hz), 8,22 (1 H, s), 8.31 (1 H, dd, 
45 J = 0.6, 2.8 Hz). 

Example 15: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 

[0170] 

50 
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[0171] After sodium (455 mg, 19.8 mmol) was dissolved in 4-methoxybenzyl alcohol (15 ml) at 90°C under an at- 
mosphere of nitrogen gas, 5-(6-chloro-3-pyridyl)-4-(2-furyl)-2-pyrimidinylamine (1 .80 g, 6.60 mmol) was added thereto 
and the mixture was stirred as it was. After 1 .5 hours, the reaction mixture was cooled as it was and then diluted with 
an aqueous saturated ammonium chloride solution and ethyl acetate. The resulting organic layer was washed with an 
aqueous saturated ammonium chloride solution, dried over anhydrous sodium sulfate and concentrated. Trifluoroacetic 
acid (40 ml) was added to the residue, followed by stirring at 65°C. After 1 8 hours, the reaction mixture was cooled as 
it was and diluted with dichloromethane, water and 5N hydrochloride. The resulting aqueous layer was washed wrth 
ethyl acetate and adjusted to P H 6 with 5N sodium hydroxide. The resulting crystals were collected by filtration and 
washed with water, to give crude crystals of the title compound. The resulting crude crystals were suspended in ethyl 
acetate, collected by filtration and washed with ethyl acetate, to give the title compound (820 mg, 49%) as a colorless 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.33 (1H, d, J = 9.2 Hz), 6.58 (1H, dd, J = 1.8, 3.6 Hz), 6.69 (1H, dd, J = 0.8, 
3.6 Hz), 6.79 (2H, br s), 7.24 (1H, dd, J = 2.8, 9.2 Hz), 7.34 (1H, d, J = 2.8 Hz), 7.77 (1H, dd, J = 0.8, 1.8 Hz), 8.12 
(1H, s); MS m/e (ESI) 255 (MH + ). 

Example 16: 5-[2-Amino^-(2-furyI)-5-pyrimidinyl]-1-methyl-1 ,2-dihydro-2-pyridinone 
[0172] 




[0173] To a suspension of 5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone (2.2 g, 8.65 mmol) in meth- 
anol (44 ml) was added sodium methoxide (940 mg, 1 7.4 mmol) at room temperature under an atmosphere of nitrogen 
gas followed by stirring. After 1 5 minutes, iodomethane (1 .6 ml, 25.7 mmol) was added thereto, followed by stirring 
as it was for 22 hours. After concentrating the reaction mixture, water was added to the residue. Then, the precipitates 
were collected by filtration and washed with water, to give the crude crystals of the title compound (1 .98 g). The crude 
crystals were suspended in ethanol, and then the precipitates were collected by filtration and washed with ethanol, to 
give the title compound (1 .54 g, 66%) as a pale yellow solid. 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.46 (3H, s), 6.38 (1H, d, J = 9.2 Hz), 6.58 (1H, dd, J = 1.6, 3.6 Hz), 6.73 (1H, 
dd, J = 0.8, 3.6 Hz), 6.81 (2H, br s), 7.21 (1 H, dd, J= 2.6, 9.2 Hz), 7.75 (1 H d, J = 2.6 Hz), 7.77 (1 H, dd, J = 0.8, 1 .6 
Hz), 8.14 (1H, s); MS m/e (ESI) 269 (MH+). 

Example 17: 5-[2-Amino-4-(2-furyI)-5-pyrimidinyl]-1-ethyl-1 ,2-dihydro-2-pyridinone 
[0174] 




[0175] The title compound was synthesized in a similar manner to Example 16 using ethyl iodide. 
i H NMR ( 400 MHz, DMSO-d 6 ) 8 ppm; 1 .24 (3H, t, J = 7.2 Hz), 3.93 (2H, q, J = 7.2 Hz), 6.38 (1H, d, J . 9.2 Hz), 6.58 
(1H, dd, J = 1.6, 3.2 Hz). 6.71 (1H, d, J = 3.2 Hz), 6.82 (2H, br s), 7.23 (1H, dd, J = 2.8, 9.2 Hz), 7.73 (1H, d, J = 2.8 
Hz), 7.78 (1H, d, J = 1.6 Hz), 8.17 (1H, s); MS m/e (ESI) 283 (MH+). 
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Example 18: 1-Allyl-5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 
[0176] 



10 




[0177] The title compound was synthesized in a similar manner to Example 16 using allyl bromide. 
1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 4.53 (2H, d, J = 5.2 Hz), 5.1 0 (1 H, dd, J = 1 .6, 17.2 Hz), 5.1 9 (1 H, dd, J = 1 .6, 
10.4 Hz), 5.97 (1H, ddt, J = 5.2, 10.4, 17.2 Hz), 6.42 (1H, d. J = 9.2 Hz), 6.58 (1H, dd, J = 1 .8, 3.6 Hz), 6.73 (1H, dd, 
20 J = 0.8, 3.6 Hz), 6.82 (2H, br s), 7.27 (1 H, dd, J = 2.2, 9.2 Hz), 7.64 (1 H, d, J = 2.2 Hz), 7.76 (1 H, dd, J = 0.8, 1 .8 Hz), 
8.14 (1H,s). 

Example 19: 5-[2-Amino-4-(2-thienyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 



25 [01 78] 



30 




[0179] The title compound was synthesized In a similar manner to Example 15 using 5-(6-chloro-3-pyridyl)- 
4-(2-thienyl)-2-pyrimidinylamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.36 (1H, d, J = 9.2 Hz), 6.77 (2H, br s), 7.05 (1H, dd, J = 3.6, 4.8 Hz), 7.13 
(1 H, dd, J = 1 .2, 3.6 Hz), 7.26 (1 H, dd, J = 2.4, 9.2 Hz), 7.39 (1 H, d, J = 2.4 Hz), 7.68 (1 H, dd, J = 1 .2, 4.8 Hz), 8.1 0 (1 H, s). 

40 

Example 20: 5-[2-Amino-4-(2-thienyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone 
[0180] 



50 




Me 



[0181] The title compound was synthesized In a similar manner to Example 1 6 using 5-[2-amino-4-(2-thienyl)-5-py- 
rimidinyl]-1 ,2-dihydro-2-pyridinone. 

1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 3.46 (3H, s), 6.41 (1H, d, J = 9.2 Hz), 6.80 (2H, brs), 7.05 (1H, dd, J= 3.8, 5.2 
Hz), 7.16 (1H, dd, J = 1.0, 3.8 Hz), 7.24 (1H, dd, J = 2.8, 9.2 Hz), 7.68 (1H, dd, J = 1.0, 5.2 Hz), 7.80 (1H, d, J = 2.8 
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Hz), 8.12(1 H,s). 

Example 21 : 5-[2-Amino-4-(3-fluorophenyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 
[0182] 
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[01 83] The title compound was synthesized in a similar manner to Example 1 5 using 5-(6-chloro-3-pyridyl)-4-(3-fluor- 

tS^O^sSX) 5 ppm; 6.19(1 H,d, J = 9.6 Hz), 6.86 (2H. br s), 7.00 (1H, dd, J - 2.8, 9.6 Hz), 7,5-7,0 
(4H, m), 7.36-7.46 (1H, m), 8.26 (1H, s), 11.68 (1H, br s); MS m/e (ESI) 283 (MH + ). 

Example 22: 5-[2-Amino-4-(3-fluorophenyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone 
[0184] 




[0185] The title compound was synthesized in a similar manner to Example 1 6 using 5-[2-amino-4-(3-fluorophenyl)- 

5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone. .,»«,„, „ u ^ , o » a « w 7 \ r bq r?H 

1H I NMR (400 MHz, DMSO-d 6 ) 6 ppm; 3.42 (3H, s), 6.21 (1 H, d, J =9.6 Hz), 6.87 (1H, dd, J = 2.8, 9.6 Hz), 6.89 (2H, 
brs), 7.20-7.29 (3H, m), 7.37-7.44 (1H, m), 7.75 (1H, d, J = 2.8 Hz), 8.28 (1H, s). 

Example 23: 5-(2-Amino-4-phenyl-5-pyrimidinyl)-1 ,2-dihydro-2-pyridinone 
[0186] 



45 



50 




55 [01 87] The title compound was synthesized in a similar manner to Example 1 5 using 5-(6-chloro-3-pyridyl)-4-phenyl- 

^MR^MHz,' DMSO-d 6 ) 8 ppm; 6.1 6 (1 H, d, J= 9.6 Hz), 6.80 (2H, br s), 6.96 (1 H, dd, J = 2.6, 9.6 Hz), 7.23 (1 H, 
d, J = 2.6 Hz), 7.34-7.44 (5H, m), 8.23 (1H, s). 
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Example 24: 5-(2-Amino-4-phenyl-5-pyrimidinyl)-1 -methyl-1 ,2-dihydro-2-pyridinone 
[0188] 



10 




15 



[0189] The title compound was synthesized in a similar manner to Example 16 using 5-(2-amino-4-phenyl-5-pyri- 
midinyl)-1,2-dihydro-2-pyridinone 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.42 (3H, s), 6.1 8 (1 H, d, J =9.2Hz), 6.82 (1 H, dd, J=2.4, 9.2Hz), 6.83 (2H, brs), 
7.32-7.47 (5H, m), 7.74 (1 H, d, J = 2.4 Hz), 8.25 (1 H, s). 



20 Example 25: 5-(6-Chloro-3-pyridyl)-4,6-di(2-furyl)-2-pyrimidinylamine 
[01 90] 



25 
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[01 91 ] The title compound was synthesized in a similar manner to Example 1 2 using 2-(6-chloro-3-pyridyl)-1 -(2-furyl)- 
1-ethanone. 

1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.21 (2H, dd, J = 0.6, 3.4 Hz), 6.49 (2H, dd, J = 1.8, 3.4 Hz), 6.97 (2H, br s), 
7.62 (1 H, d, J = 8.4 Hz), 7.67 (2H, dd, J = 0.6, 1 ,8 Hz), 7.80 (1 H, dd, J = 2.4, 8.4 Hz), 8.28 (1 H, d, J = 2.4 Hz). 

Example 26: 5-[2-Amino-4,6-di(2-fuiyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 
[01 92] 



45 
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[0193] The title compound was synthesized in a similar manner to Example 15 using 5-(6-chloro-3-pyridyl)-4,6-di 
(2-furyl)-2-pyrimidinylamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.36 (2H, dd, J = 0.8, 3.6 Hz), 6.46 (1H, d, J = 9,2 Hz), 6.55 (2H, dd, J = 1.6, 
3.6 Hz), 6.67 (2H, brs), 7.24 (1H, d, J = 2.2 Hz), 7.31 (1H, dd, J = 2.2, 9.2 Hz), 7.78 (2H, dd, J = 0.8, 1.6 Hz), 11.76 
(1H, s); MS m/e (ESI) 321 (MH + ). 
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Example 27: 5-[2-Amino-4,6-di(2-f uryl)-5-pyrimidinyn-1 -methyl-1 ,2-dihydro-2-pyridinone 
[0194] 



10 




„ [0195] The title compound was synthesized in a simiiar manner to Example 1 6 using 5-[2-amino-4,6-di(2-f urvD-5-py- 
rimidinyll-1 ,2-dihydro-2-pyridinone. H d j = 9 2 Hz)i 6 . 54 ( 2 H, 

1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 3 43 (31- s g 6 ^ 2 Hz) 7^ 64 (1H d J = 2.6 Hz), 7.77 (2H, dd, J = 0.8, 1 .8 
dd, J = 1 .8, 3.6 HZ), 6.88 (2H, brs), 7.32 (1H, dd, J = 2.6, 9.2 Hz), f.M (in, a, 

Hz); MS m/e (ESI) 335 (MH + ). 
20 Example 28: 6-(3-Fluoro P henyl)-5-(6-methoxy-3-pyridyl)-2,4-pyrimidinediamine 



[0196] 



25 



N 



30 




N OMe 

to Method 2 of Reference Example 12 using (E) -3- 



35 



[0197] The title compound was synthesized in a similar manner 
(3-fluomphei^-2^6^ox^-pyrld^2^rope^Me 6 .74 (1H, d, J = 8.6 Hz), 6.92-7.06 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.81 (3H, s), 5.96 2H, brs) ,6.12 (2H br s, 
(3H , m), 7.18-7.24 (1H, m), 7.41 (1H, dd, J = 2.4, 8.6 Hz), 7.80 (1H, d, J = 2.4 Hz). 

Example 29: 5-[2,4-Diamino-6-(3-fluorophenyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 



40 



[0198] 
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,0,99, A sown o< ^ 
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Hz), 7.01 -7.09 (4H, m), 7.23-7.30 (1 H, m); MS m/e (ESI) 298 (MH + ). 

Example 30: 5-[2,4-Diamino-6-(3-fluorophenyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone 
5 [0200] 




[0201 ] The title compound was synthesized in a similar manner to Example 1 6 using 5-[2,4-diamino-6-(3-f luorophe- 
nyl)-5-pyrimidinyl]-1,2-dihydro-2-pyridinone. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.32 (3H, s), 6.07 (2H, brs), 6.17 (2H, br s), 6.23 (1 H, d, J = 9.4 Hz), 6.94 (1 H, 
20 dd, J = 2.6, 9.4 Hz), 7.02-7.12 (3H, m), 7.23-7.30 (1H, m), 7.46 (1H, d, J = 2.6 Hz); MS m/e (ESI) 312 (MH + ). 

Example 31 : 5-[6-(Benzyloxy)-3-pyridyl]-4-(2-furyl)-2-pyrimidinylamine 

[0202] 



30 




35 

[0203] A solution of 5-bromo-4-(2-furyl)-2-pyrimidinylamine (10.5 g, 43.9 mmol), 2-(benzyloxy)-5-(1 ,1,1-tributylsta- 
nyl)pyridine (41 .7 g, 87.9 mmol) and dichlorobis-(triphenylphosphine)palladium (II) (1 .6 g, 2.28 mmol) in N,N-dimeth- 
ylformamide (1 00 ml) was stirred at 1 00°C for 25 hours under an atmosphere of nitrogen gas. After cooling as it was, 
the reaction mixture was diluted with ethyl acetate and an aqueous saturated ammonium chloride solution. The insol- 
40 uble matters were filtered off, and then the organic layer in the filtrate was washed with an aqueous saturated ammonium 
chloride solution twice, dried over anhydrous magnesium sulfate and concentrated. The residue was suspended in 
hexane, and then the solid was collected by filtration and washed with hexane. The obtained solid was suspended in 
ethyl acetate, and then collected by filtration and washed with ethyl acetate, to give the title compound (8.35 g, 55%) 
as a pale orange solid. 

45 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 5.36 (2H, s), 6.50 (1H, dd, J = 0.8, 3.4 Hz), 6.52 (1H, dd, J = 1.8, 3.4 Hz), 6.82 
(2H, brs), 6.90 (1H, dd, J = 0.6, 8.4 Hz), 7.30-7.35 (1H, m), 7.36-7.41 (2H, m), 7.44-7.49 (2H, m), 7.59 (1H, dd, J = 
2.6, 8.4 Hz), 6.68 (1H, dd, J = 0.8, 1.8 Hz), 8.06 (1H, dd, J = 0.6, 2.6 Hz), 8.14 (1H, s). 

Example 32 (alternative synthetic method of Example 15): 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro- 
50 2-pyridinone 

[0204] A suspension of 5-[6-(benzyloxy)-3-py ridyl]-4-(2-f uryl)-2-pyrimidiny lamine (8.35 g, 24.2 mmol) in concentrated 
hydrochloric acid (40 ml)-water (40 ml) was stirred at 80°C for 1 hour. After cooling as it was, the reaction mixture was 
washed with ethyl acetate twice. The aqueous layer was neutralized with an aqueous 5N sodium hydroxide solution. 
55 The resulting solid was collected by filtration, washed with water and dried at 50°C for 14 hours, to give the title com- 
pound (5.54 g, 90%) as a pale brown solid. 
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Example 33: 5-[6-(Benzyloxy)-3-pyridyi>9 t 6-di(2-furvl)-2-pyrimi d ina m ine 



[0205] 



10 
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20 




midinamine. e An , ou , c Q o /o H dd J - 0 4 3.6 Hz), 6.44 (2H, dd, J = 1 .6, 3.6 Hz), 6 88 

Hz), 7.97 (1H,d, J = 2.4 Hz). 



Example 34: 5-(2-Fluoro-4-pyridyl)-4 s 6-di(2-furyl)-2. P yrimidinamine 



[02071 
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(1 H. br), 7.28-7.32 (1 H, m), 7.65 (2H. dd, J = 0.8, 1 .6 Hz), 8.31 (1 H, a, 

Example 35: 5 -(2-Ruoro-4^^ 

[0209] 



45 



50 



55 




1-ethanone and 3-furaldehyde. i - o 8 2 0 Hz) 6 37 (1H, dd, J = 0.8, 3.6 Hz), 6.47 (1H, dd, J - 

1.6Hz), 8.30 (1H, d, J = 4.8 Hz). 
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Example 36: 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-(2-thienyl)-2-pyrimidinamine 
[0211] 



10 




[0212] The title compound was synthesized in a similar manner to Example 12 using 2-(2-fluoro-4-pyridyl)-1 -(2-furyl)- 
1-ethanone and 2-thiophenecarboxyaldehyde. 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.35 (1H, d, J = 3.6 Hz), 6.42 (1H, dd, J = 0.8, 3.6 Hz), 6.48 (1H, dd, J = 1.6, 
3.6 Hz), 6.91 (1H, dd, J = 3.6, 5.2 Hz), 6.95 (2H, brs), 7.27 (1H, br), 7.34-7.38 (1H, m), 7.61-7.66 (2H, m), 8.34 (1H, 
d, J = 4.8 Hz). 

Example 37: 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-(3-thienyl)-2-pyrimldinamine 
[021 3] 
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15 



20 



[0214] The title compound was synthesized in a similar mannerto Example 12 using 2-(2-fluoro-4-pyridyl)-1-(2-furyl)- 
1-ethanone and 3-thiophenecarboxyaldehyde. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.39 (1 H, dd, J = 0.8, 3.6 Hz), 6.48 (1H, dd, J = 1 .6, 3.6 Hz), 6.94-6.97 (3H, m), 
7.07 (1H, br), 7.18-7.20 (1H, m), 7.27 (1H, dd, J = 1 .2, 2.8 Hz), 7.40 (1H, dd, J = 2.8, 5.2 Hz), 7.62 (1H, dd, J = 0.8, 
1.6 Hz), 8.20(1 H, d, J = 5.2 Hz). 

Example 38: 5-(2-Fluoro-4-pyridy!)-4-(2-furyl)-6-(2-pyridyl)-2-pyrimidinamine 
[021 5] 
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40 



55 [0216] The title compound was synthesized in a similar mannerto Example 12 using 2-(2-fluoro-4-pyridyl)-1 -(2-furyl)- 
1 -ethanone and 2-pyridinecarboxyaldehyde. 

1H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.43 (1H, dd, J = 0.8, 3.6 Hz), 6.50 (1H, dd, J = 2.0, 3.6 Hz), 6.89 (1H, br), 
7.02-7.04 (1 H, m), 7.09 (2H, br s), 7.27 (1 H, ddd, J = 1 .2, 4.8, 7.6 Hz), 7.60 (1 H, ddd, J= 0.8, 1 .2, 7.6 Hz), 7.65 (1 H, 
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dd, J=0.8, 2.0 Hz), 7.79 (1H, ddd, J = 1 .6, 7.6, 7.6 Hz), 8.03 (1H, d, J = 5.2 Hz), 8.27 (1H, ddd, J = 0.8, 1.6, 4.8 Hz). 
Example 39: 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-(3-pyridyl)-2-pyrimidinamine 
5 [0217] 




[021 8] The title compound was synthesized in a similar manner to Example 1 2 using 2-(2-f luoro-4-pyridyl)-1 -(2-fu ryl)- 
1-ethanone and 3-pyridinecarboxyaldehyde. 
20 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.48 (1H, d, J = 3.6 Hz), 6.51 (1H, dd, J = 1.6, 3.6Hz), 7.05 (1H, br), 7.12 (2H, 
brs), 7.14-7.18 (1H, m), 7.28 (1H, dd, J = 5.2, 8.0 Hz), 7.60 (1H, ddd, J = 1.6, 2.0, 8.0 Hz), 7.65 (1H, dd, J = 0.8, 1.6 
Hz), 8.10 (1H, d, J = 4.8 Hz), 8.39 (1H, d, J =2.0 Hz), 8.45 (1H, dd, J = 1.6, 5.2 Hz). 

Example 40: 5-(2-Fluoro-4'pyridyl)-4-(2-furyl)-6-(4-pyrldyl)-2-pyrimidinamine 

25 

[021 9] 
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35 




[0220] The title compound was synthesized in a similar mannerto Example 1 2 using 2-(2-f luoro-4-pyridyl)-1 -(2-fu ryl)- 
40 1 -ethanone and 4-pyridinecarboxyaldehyde. 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.48 (1H, d, J = 3.6 Hz), 6.51 (1H, dd, J=2.0, 3.6 Hz), 7.05 (1H, s), 7.12-7.18 
(1H, m) f 7.15 (2H, br s), 7.19 (2H, dd, J = 1 .6, 4.4 Hz), 7.63-7.67 (1H, m), 8.10 (1H. d, J = 5.6 Hz), 8.46 (2H, dd, J = 
1.6,4.4 Hz). 

45 Example 41 : 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-phenyl-2-pyrimidinamine 
[0221] 
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[0222] The title compound was synthesized in a similar mannerto Example 12 using 2-(2-fluoro-4-pyridyl)- 1-(2-fu ryl)- 
1-ethanone and benzaldehyde. 

1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.44 (1 H, d, J = 3.2 Hz), 6.49 (1H, dd, J = 1 .6, 3.2 Hz), 6.97 (1 H, br), 7.02 (2H, 
br s), 7.07-7.12 (1H, m), 7.16-7.29 (5H, m), 7.60-7.64 (1H, m), 8.07 (1H, d, J = 5.2 Hz). 

Example 42: 5-(2-Bromo-4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine 
[0223] 



15 




20 [0224] The title compound was synthesized in a similar manner to Example 1 2 using 2-(2-bromo-4-pyridyl)-1 -(2-f ur- 
yl)-1-ethanone. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.33 (2H, dd, J=0.8, 3.6 Hz), 6.49 (2H, dd, J = 1 .6, 3.6 Hz), 6.97 (2H, br s), 7.40 
(1 H, dd, J = 1 .6, 4.8 Hz), 7.63 (1 H, dd, J = 0.8, 1 .6 Hz), 7.64 (2H, dd, J = 0.8, 1 .6 Hz), 8.44 (1 H, dd, J = 0.8, 4.8 Hz). 

25 Example 43: 5-[2-(Dimethylamino)-4-pyridyl]-4,6-di(2-furyl)-2-pyrimidinamine 

[0225] 
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35 




. [0226] In an autoclave, 5-(2-fluoro-4-pyridyl)-4 J 6-di(2-furyl)-2-pyrimidinamine (200 mg, 0.621 mmol) was suspended 
40 in 1 ,2-dimethoxyethane (10 ml) and then a 50% dimethylamine aqueous solution (5 ml) was added thereto, followed 
by stirring at 70°C. After 11 hours, the reaction mixture was extracted with ethyl acetate, and the extract was washed 
with water and brine, dried over anhydrous sodium sulfate and then the filtrate was concentrated. The resulting solid 
was suspended in ethanol, collected by filtration and washed with ethanol, to give the title compound (92 mg, 43%) as 
a pale yellow solid. 

45 ih NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.99 (6H, s), 6.02 (2H, d, J = 3.2 Hz), 6.44 (2H, dd, J = 1 .6, 3.2 Hz), 6.49 (1 H, 
dd, J = 1 .2, 4.8 Hz), 6.54 (1 H, s), 6.86 (2H, br s), 7.70 (2H, d, J = 1 .6 Hz), 8.17 (1 H, d, J = 4.8 Hz). 



50 

* 
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Example 44: 4,6-Di(fut7l)-5-[2-(methylamino)-4-pyridyl]-2-pyridinamine 



[0227] 



10 




15 



20 



[0228] The title compou nd was synthesized in a similar manner to Example 43 at 70 to 80°C using 
aqueous solution. 1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 278 (3H, d, J = 5.2 Hz), 6.07 (2H d J - 3.6 Hz), 6 30 (1H, 
s) 6.41 (1 H, dd, J = 1 .2, 5.2 Hz), 6.46 (2H, dd, J = 2.0, 3.6 Hz), 6.51 (1 H, q, J = 5.2 Hz), 6.86 (2H, br s), 7.71 (2H, d, 
J = 2.0 Hz), 8.08 (1 H, d, J= 5.2 Hz). 

Example 45: 5-[2-(Ethylamino)-4-pyridyll-4,6-di(2-furyl)-2-pyrimidinamine 
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40 



[0229] 




[0230] The title compound was synthesized in a similar manner to Example 43 at 80°C from a 70% ethylamine 

aqueous solution. , ^, , , rt 0 o o u„\ e *n 

1H NMR (400MHz, DMSO-d 6 ) 6 ppm; 1.12 (3H, t, J=7.2Hz), 3.23-3.30 (2H, m), 6.07 (2H dd J = = 0 .8, 3.2 Hz) 6.30 
(1 H, dd, J = 0.8, 1 .2 Hz), 6.41 (1 H, dd, J = 1 .2, 4.8 Hz), 6.46 (2H, dd, J= 1 .6, 3.2 Hz), 6.47 (1 H, t, J = 3.2 Hz), 6.86 
(2H, br s), 7.72 (2H, dd, J = 0.8, 1 .6 Hz), 8.07 (1 H, dd, J = 0.8, 4.8 Hz). 

Example 46: 4,6-Di(2-furyl)-5-[2-(propylamino)-4-pyridyl]-2-pyrimidinamine 
[0231] 



45 
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r0232] in a reaction vessel, 5-(2-fluoro-4-pyridyl)-4 1 6-di(2-furyl)-2-pyrimidinamine (200 mg, 0.621 mmol) and n-pro- 
pylamine (5 ml) were mixed together and the mixture was stirred at 120 -C. After 18 hours, the reaction mixture was 
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extracted with ethyl acetate, and the extract was washed with water and brine, dried over anhydrous sodium sulfate 
and then the filtrate was concentrated. The resulting solid was suspended in ethanol, collected by filtration and washed 
with ethanol, to give the title compound (64%, 72mg) as a pale yellow solid. 

1 H NMR (400MHz, DMSO-d 6 ) 5 ppm; 0.89 (3H, t, J = 7.2 Hz), 1.47-1.57 (2H, m), 3.18-3.23 (2H, m), 6.07 (2H, dd, J = 
5 0.8, 3.2 Hz), 6.31-6.32 (1H, m), 6.39 (1H, dd, J = 1.2, 5.2 Hz), 6.46 (2H, dd, J = 1.6, 3.2 Hz), 6.51 (1H, t f J = 5.6 Hz), 
6.86 (2H, br s), 7.72 (2H, dd, J = 0.8, 1 .6 Hz), 8.06 (1 H, dd, J = 0.8, 5.2 Hz). 

Example 47: 5-[2-(Butylamino)-4-pyridyl]-4,6-di(2-furyl)-2-pyrimidinamine 

10 [0233] 




[0234] The title compound was synthesized in a similar manner to Example 46 at 80 to 120°C using n-butylamine. 
1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 0.89 (3H, t, J = 7.2 Hz), 1 .28-1 .37 (2H, m), 1 .45-1 .53 (2H, m), 3.21-3.26 (2H, 
25 m), 6.07 (2H, dd, J = 0.8, 3.6 Hz), 6.29-6.30 (1 H, m), 6.39 (1 H, dd, J = 1 .2, 5.2 Hz), 6.46 (2H, dd. J = 1 .6, 3.6 Hz), 6.48 
(1H, t, J = 5.2 Hz), 6.86 (2H, br s), 7.71 (2H, dd, J = 0.8, 1 .6 Hz), 8.06 (1H, dd, J = 0.8, 5.2 Hz). 

Example 48: 4,6-DI(2-furyl)-5-[2-(isopropylamino)-4-pyridyl]-2-pyrimidinamine 
30 [0235] 




[0236] The title compound was synthesized in a similar manner to Example 46 at 1 20 to 200°C using i-propylamine. 
1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 1.13 (6H, d, J=6.8Hz), 3.97-4.05 (1H, m), 6.07 (2H, dd, J = 0.8, 3.2 Hz), 6.28 
45 (1 H, s), 6.31 (1 H, d, J = 7.2 Hz), 6.39 (1 H, dd, J - 1 .2, 5.2 Hz), 6.46 (2H, dd, J = 1 .6, 3.2 Hz), 6.86 (2H, br s), 7.72 (2H, 
dd, J = 0.8, 1 .6 Hz), 8.07 (1 H, d, J = 5.2 Hz). 
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Example 49: 5-(2-Amino-4-pyridyl)^,6-di(2-furyl)-2-pyri m idinamin( 



[0237] 
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™ nia ' . . * , qfl<2H brs, 6 08(2H,d,J = 3.2Hz),6.29(1H,br),6.42(1H,d,J = 5.2Hz), 

[0239] 
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7.48 (2H, d. J = 1 -6 Hz), 8.18 (1H, d, J = 5.2 Hz). 
Example 51 : 5-[2-(Benzy^ 
[0241] 



45 
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, c o*™.^ at 120°C usinq benzylamine. 
,02421 The ttfc compo^d «M .fftt-too In a " STT * ° * 3 . 8 „ z) , 6.39 (1H, br), 6.43 (1 H, 
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(4H, m), 7.71 (2H, eld, J = 0.8, 1 .6 Hz), 8.06 (1H, dd, J = 0.8, 5.2 Hz). 
Example 52: 1 -{4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-2-pyridyl}-4-piperidinol 
5 [0243] 



10 



15 




OH 



[0244] The title compound was synthesized in a similar manner to Example 46 at 1 20°C using 4-hydroxypiperidine 
in 1-methyl-2-pyrrolidinone. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 1 .25-1 .33 (2H, m), 1 .69-1 .72 (2H, m), 3.03-3.09 (2H, m), 3.67 (1 H, br), 3.96-3.99 
(2H, m), 4.67 (1 H, br d, J = 3.2 Hz), 6.03 (2H, dd, J = 0.8, 3.2 Hz), 6.44 (2H, dd, J = 1 .6, 3.2 Hz), 6.51 (1 H, dd, J = 1 .2, 
25 5.2 Hz), 6.76 (1 H, br), 6.86 (2H, br s), 7.70 (2H, dd, J = 0.8, 1 .6 Hz), 8.1 8 (1 H, d, J = 5.2 Hz). 

Example 53: Ethyl 1-{4-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-2-pyridyl}-4-piperidinecarboxylate 

[0245] 
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[0246] The title compound was synthesized in a similar manner to Example 46 at 120°C using ethyl isonipecotate. 
1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 1.17 (3H, t, J = 7.2 Hz), 1.44-1.53 (2H, m), 1.78-1.80 (2H, m), 2.56-2.62 (1H, 
m), 2.90-2.96 (2H, m), 4.06 (2H, t, J = 7.2 Hz), 4.16-4.19 (2H, m), 6.04 (2H, d, J = 3.2 Hz), 6.43 (2H, dd, J = 1.2, 3.2 
Hz), 6.54 (1H, dd, J = 0.8, 4.8 Hz), 6.78 (1H, br), 6.87 (2H, brs), 7.69 (2H, d, J = 1 .2 Hz), 8.19 (1H, d, J = 4.8 Hz). 
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Example 54: N1 -{A-p-Amino^.e-dita-furyO-S-pyrimidinyll^-pyridyll-l ,2-ethanediamine 



[0247] 
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N 




h;— ^^^^ 

5.2 Hz), 7.49 (2H, dd, J= 0.8, 2.0 Hz), 8.22 (1H, dd, J = 0.8, 5.2 Hz). 
Example 55: N1-{4-[2-AminoA6^^ 



[0249] 
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Hz), 6.53 (1H, dd, J = 1.6, 5.2 Hz), 7.49 (2H, dd, J = 0.8, 1 .6 Hz), 8.21 (1 H, dd, J - 0.8, 5.2 Hz). 
Example 56: N1-{4-[2-Amino-4 l 6.di(2-fury!)-5-pyrimidinyl]-2-pyrid y l}-1 ,4-butanediamine 

[0251] 



45 



50 





[0252] The title com 
55 "»HNMR(400MHz 

5.29 (2H, br s), 6.06 (2H, __, 
5.2 Hz), 7.49 (2H, dd, J = 0.8, 1 .6 Hz), 8.21 (1H, dd, J = 0.8, 5.2 Hz). 
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Example 57: 5-[2-(Dimethylamino)-4-pyridylM^ 
[0253] 




[0254] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5-(2-fluoro-4-pyridyl)- 
4-(2-furyl)-6-(3-fuiyl)-2-pyrimidinamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.99 (6H, s), 6.07 (1 H, d, J - 3.6 Hz), 6.44-6.46 (2H, m), 6.48 (1 H, dd, J = 1 .2, 
4.8 Hz), 6.53 (1H, s), 6.76 (2H, br s), 7.14 (1H, s), 7.58 (1H, dd, J = 1 .2, 1 .2 Hz), 7.70 (1H, d, J = 1 .6 Hz), 8.17 (1H, d, 
J = 5.2 Hz). 

Example 58: 5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6-(2-thienyl)-2-pyrimidinamine 
[0255] 




[0256] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5- (2-fluoro-4-pyridyl) 
-4- (2-furyl)-6-(2-thienyl)-2-pyrimidinamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.00 (6H, s), 6.02 (1H, dd, J = 0.8, 3.6 Hz), 6.45 (1H, dd, J= 2.0, 3.6 Hz), 6.52 
(1 H, dd, J= 1 .2, 5.2 Hz), 6.59 (1 H, s), 6.62 (1 H, dd, J = 1 .2, 4.0 Hz), 6.81 (2H, br s), 6.91 (1 H, dd, J = 4.0, 5.2 Hz), 7.59 
(1H, dd, J = 1 .2, 5.2 Hz), 7.71 (1H, dd, J = 0.8, 2.0 Hz), 8.20 (1H, dd, J = 0.8, 5.2 Hz). 

Example 59: 5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6-(3-thienyl)-2-pyrimidinamine 
[0257] 




[0258] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5-(2-fluoro-4-pyridyl)- 
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4-(2-furyl)-6-(3-thienyl)-2-pyrimidinamine. 

1H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 2.94 (6H, s), 6.06 (1H, d, J = 3.2 Hz), 6.39-6.46 (3H, m). 6.78 (2H, br s), 7.05 
(1 H, dd, J - 1 .2, 4.8 Hz), 7.34-7.39 (2H, m), 7.68 (1H, d, J = 1.2 Hz), 8.07 (1 H, d, J = 4.8 Hz). 

Example 60: 5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6-(2-pyridyl)-2-pynmidinami 
[0259] 
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20 [0260] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5-(2-fluoro-4-pyridyl)- 
4-(2-furyl)-6-(2-pyridyl)-2-pyrimidinamine. 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.84 (6H, s), 6.19 (1H, dd, J = 0.8, 3.2 Hz), 6.26 (1H, br), 6.28 (1H, dd, J = 1 .2, 
5.2 Hz), 6.46 (1 H, dd, J = 1 .6, 3.2 Hz), 6.95 (2H, br s), 7.25 (1 H, ddd, J = 1.2, 4.8, 7.6 Hz), 7.38-7.40 (1 H, m), 7.68-7.73 
(2H, m), 7.87 (1 H, dd, J = 0.4, 5.2 Hz), 8.36-8.38 (1H, m). 

25 

Example 61 : 5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6-(3-pyridyl)-2-pyrimidinamine 
[0261] 



35 




40 

[0262] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5-(2-fluoro-4-pyndyl)- 
4-(2-furyl)-6-(3-pyridyl)-2-pyrimidinamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 2.87 (6H, s), 6.17 (1H, dd, J = 0.8, 3.6 Hz), 6.36 (1H, dd, J = 1 .2, 5.2 Hz), 6.39 
(1H, br), 6.46 (1H, dd, J = 1.6, 3.6 Hz), 6.96 (2H, br s), 7.27 (1H, ddd, J = 0.8, 5.2, 8. 0 Hz), 7.67 (1H, dt, J=2.0, 8.0 
45 Hz), 7.70 (1H, dd, J = 0.8, 1.6 Hz), 7.94 (1H, d, J = 5.2 Hz), 8.41-8.45 (2H, m),. 
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Example 62: 5-[2-(Dimethylamino)-4-pyridyl]-4-(2-fury!)-6-(4-pyridyl)-2-pyrimjdinamin 
[0263] 



10 




15 

[0264] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5- (2-fluoro-4-pyridyl) 
-4- (2-furyl)-6-(4-pyridyl)-2-pyrimidinamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 2.88 (6H, s), 6.1 7 (1 H, d, J = 3.6 Hz), 6.36 (1 H, d, J = 5.2 Hz), 6.39 (1 H, s), 6.47 
(1H, dd, J = 1.6, 3.6 Hz), 7.01 (2H, br s), 7.24 (2H, d, J = 5.6 Hz), 7.72 (1H, s), 7.95 (1H, d, J = 5.2 Hz), 8.44 (2H, d, 
20 J = 5.6 Hz). 

Example 63: 5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6-phenyl-2-pyrimidinamine 
[0265] 



30 




[0266] The title compound was synthesized in a similar manner to Example 43 at 80°C using 5-(2-fluoro-4-pyridyl)- 
4-(2-furyl)-6-phenyl-2-pyrimidinamine. 

1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.84 (6H, s), 6.12 (1H, d, J = 3.2 Hz), 6.31 (1H, br), 6.32 (1H, br), 6.44 (1H, dd, 
40 J= 1.6, 3.2 Hz), 6.85 (2H, brs), 7.19-7.26 (5H, m), 7.67-7.68 (1H, m), 7.91 (1H, d, J = 5.6 Hz). 

Example 64: 5-(2-Butoxy-4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine 

[0267] 
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[0268] In a reaction vessel, sodium (21 rng, 0.931 mmol) was dissolved in n-butanol (4 ml) and then 5-(2-fluoro- 
4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine (100 mg, 0.310 mmol) was added thereto, followed by stirring under reflux 
for 5 hours under an atmosphere of nitrogen gas. The reaction was terminated by adding water thereto. Then, the 
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reaction mixture was extracted with ethyl acetate, washed with water and brine, dried over anhydrous , ^ "JS 
and then the filtrate was concentrated. The resulting solid was suspended in ethanol, collected by filtration and washed 
with ethanol, to give the title compound (63 mg, 54%) as a pale yellow solid. 

1 H NMR (400MHz, DMSO-d 6 ) 6 ppm; 0.92 (3H, t, J=7.2Hz), 1 .36-1 .45 (2H, m). 1 .66-1 1.73 (2 H, m) ,4a (2H t, J = 6* 
Hz), 6.09 (2H, dd, J = 0.8, 3.6 Hz), 6.45 (2H, dd, J = 1 .6, 3.6 Hz), 6.69 (1H, dd, J = 0.8, 1 .6 Hz), 6.90 (1H, dd, J = 1 .6, 
5.2 Hz), 6.91 (2H, br s), 7.66 (2H, dd, J = 0.8, 1 .6 Hz), 8.22 (1H, dd, J = 0.8, 5.2 Hz). 



Example 65: 2-({4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-2-pyridyi)oxy)-1 -ethanol 
10 [0269] 




r02701 In a reaction vessel, sodium hydride (15 mg, 0.372 mmol) was suspended in N,N-dimethylformam.de (4ml) 
and ethylene glycol (23 mg, 0.372 mmol) was added thereto, followed by stirring at 80°C for 30 minutes under an 
atmosphere of nitrogen gas. Subsequently, 5-(2-fluoro-4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine (100 mg, 0.310 
mmol) was added thereto, followed by stirringf or 1 4 hours underthe same conditions. Then, the reaction was terminated 
bv adding water thereto. The reaction mixture was extracted with ethyl acetate, washed with water and bnne dried 
over anhydrous sodium sulfate and then the filtrate was concentrated. The resulting crude product was purified by 
silica gel column chromatography, to give the title compound (41 mg, 36%) as a pale yellow solid. 
1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.71 (2H. td, J = 5.2, 5.2 Hz), 4.30 (2H, t, J = 5 2 Hz), 4.84 (1 H, t J I -55 Hz) 
6.09 (2H, d, J = 3.2 Hz), 6.45 (2H, dd, J = 1 .6, 3.2 Hz), 6.71 (1H, br), 6.91-6.92 (3H, m), 7.66 (2H, d, J = 1 .6 Hz), 8.22 
(1H, d, J = 5.2 Hz). 



Example 66: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-propyl-1 ,2-dihydro-2-pyridinone 
35 [0271 ] 




[0272] In a reaction vessel, 5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone (1 OOmg 0 393 mmol) and 
potassium carbonate (109 mg, 0.787 mmol) were suspended in methanol (2 ml). Then, propyl iodide (134 mg, 0.787 
mmol) was added thereto, followed by stirring at 50°C for 1 7 hours. Afterthe reaction was terminated, the mixture was 
so concentrated and suspended in dimethylsuif oxide. The insoluble matters were removed by filtration and the resulting 
filtrate was purified by HPLC, to give the title compound (48 mg, 41%) as a pale yellow solid. 

1H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 0.86 (3H, t, J = 7.2 Hz), 1 .67 (2H, tq, J = 7.2, 7.2 Hz) 3.85 (2H t, J = 72 Hz), 
6 37 (1H, dd J = 0.4, 9.6 Hz), 6.57 (1H, dd, J = 1.6, 3.2 Hz), 6.68 (1H, dd, J = 0.8, 3.2 Hz), 6.79 (2H, br s), 7.22 (1H, 
dd, J = 2.4, 9.6 HZ), 7.68 (1H, dd, J = 0.4, 2.4 Hz), 7.75 (1H, dd, J = 0.8, 1 .6 Hz), 8.13 (1H, s). 
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Example 67: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-butyI-1 ,2-dihydro-2-pyridinone 
[0273] 



10 




15 [0274] The title compound was synthesized in a similar manner to Example 66 using butyl iodide. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 0.89 (3H, t, J = 7.2 Hz), 1 .28 (2H, tq, J = 7.2, 7.2 Hz), 1 .63 (2H, dt, J = 7.2, 7.2 
Hz), 3.88 (2H, t, J = 7.2 Hz), 6.37 (1 H, d, J = 9.2 Hz), 6.57 (1 H, dd, J = 1 .6, 3.6 Hz), 6.68 (1 H, d, J = 3.6 Hz), 6.79 (2H, 
br s), 7.22 (1H, dd, J=2.4, 9.2 Hz), 7.68 (1H, d, J = 2.4 Hz), 7.73-7.75 (1H, m), 8.13 (1H, s). 

20 Example 68: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2-fluoroethyl)-1 ,2-dihydro-2-pyridinone 
[0275] 
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[0276] The title compound was synthesized in a similar manner to Example 66 using 1-iodo-2-fluoroethane. 
1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 4.24 (2H, dt, J = 4.8, 26.0 Hz), 4.70 (2H, dt, J = 4.8, 47.2 Hz), 6:42 (1H, d, J = 
9.2 Hz), 6.57 (1H, dd, J = 1.6, 3.6 Hz), 6.70 (1H, dd, J = 0.8, 3.6 Hz), 6.81 (2H, br s), 7.27 (1H, dd, J = 2.8, 9.2 Hz), 
7.68 (1H, d, J = 2.8 Hz), 7.74-7.76 (1H, m), 8.11 (1H, s). 

40 

Example 69: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(8-hydroxyoctyl)-1 ,2-dihydro-2-pyridinone 
[0277] 
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[0278] The title compound was synthesized in a similar manner to Example 66 using 8-bromo-1 -octanol. 

1H NMR (400 MHz, MeOH-d^ 8 ppm; 1.20-1.31 (8H, m), 1.37-1.45 (2H, m), 1.62-1.71 (2H, m), 3.42 (2H, t, J = 6.8 

Hz), 3.92 (2H, t, J = 7.2 Hz), 6.42 (1 H, dd, J = 2.0, 3.6 Hz), 6.46 (1 H, d, J = 9.2 Hz), 6.75 (1 H, d, J = 3.6 Hz), 7.27 (1 H, 
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dd, J = 2.4, 9.2 Hz), 7.46-7.48 (1H, m), 7.53 (1H, d, J= 2.4 Hz), 8.03 (1H, s). 

Example 70: Methyl 4-{5-[2-amino-4-(2-f U rYl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1-pyridinyl}butanoate 

[0279] 



10 



15 



H 2 N. .N 




20 



25 



[0280] The title compound was synthesized in a similar manner to Example 6 6 us ethyl 4-bro mo bi tfyla * 
1H NMR (400 MHz, CDC 3 ) 5 ppm; 2.12 (2H, tt, J = 7.2, 7.2 Hz), 2.41 (2H t, ,7.2 Hz), 3.67 (3H 4.M 2,., J- 
7 2 Hz) 5 45 (2H, brs), 6.44 (1H, dd, J= 1.6. 3.6 Hz), 6.60 (1H, d, J= 9.2 Hz), 6.71 (1H, d, J = 3.6 Hz), 7.20 (1H, dd, 
J = 2.8,'9.2 HZ), 7.24 (1H, d, J = 2.8 Hz), 7.49 (1H, dd, J = 0.8, 1.6 Hz), 8.14 (1H, s). 

Example 71 : 5-[2-Amino-4-(2-f uryl)-5-pyrimidinyl]-1 -(2-propynyl)-1 ,2-dihydro-2-pyridinone 
[0281] 
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[0282] The title compound was synthesized in a similar manner to Example 66 „ dd j . 

i H NMR (400 MHz, CDCl 3 ) 5 ppm; 2.49 (1H, t, J = 2.8 Hz), 4.82 (2H, d J = 2 8 Hz) 5.3 (2H br s), ^ VH. M. J - 
1 .6, 3.6 HZ), 6.61 (1 H, dd, J = 0.4, 9.2 Hz), 6.74 (1 H, dd, J = 0.8, 3.6 Hz), 7.23 (1 H, dd, J = 2.4, 9.2 Hz), 7.49 (1 H, dd, 
J = 0.8, 1 .6 Hz), 7.59 (1H, dd, J = 0.4, 2.4 Hz), 8.16 (1H, s). 

Example 72: 5-[2-Amino-4-(2-furylV5-pyrimidinyl]-1-isobutyl-1 ,2-dihydro-pyridinone 
[0283] 
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[0284] The title compound was synthesized in a similar manner to Example 66 using 1 -iodo-2-methylpropane. 
1 H NMR (400 MHz, CDCI 3 ) 6 ppm; 0.96 (6H, t, J = 7.2 Hz), 2.16-2.27 (1H, m), 3.78 (2H, d, J = 7.6 Hz), 5.26 (2H, br 
s), 6.43 (1 H, dd, J = 1 .6, 3.6 Hz), 6.61 (1 H, d, J= 9.6 Hz), 6.68 (1 H, dd, J = 0.8, 3.6 Hz), 7.1 4 (1 H, dd, J = 0.4, 2.4 Hz), 
7.19 (1H, dd, J = 2.4, 9.6 Hz), 7.48 (1 H, dd, J = 0.8, 1 .6 Hz), 8.12 (1H, s). 

Example 73: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-butynyl)-1 ,2-dihydro-2-pyridinone 

[0285] 
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[0286] The title compound was synthesized in a similar manner to Example 66 using 1 -bromo-2-butyne. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 1.80 (3H, s), 4.67 (2H, d, J = 2.0 Hz), 6.41 (1H, d, J = 9.2 Hz), 6.56-6.59 (1H, 

m), 6.74 (1 H, d, J « 3.2 Hz), 6.80 (2H, br s), 7.26 (1 H, dd, J = 2.0, 9.2 Hz), 7.72 (1 H, d, J = 2.0 Hz), 7.74 (1 H, br), 8.13 

(1H,s). 



30 



Example 74: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-benzyl-1 ,2-dihydro-2-pyridinone 
[0287] 
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[0288] The title compound was synthesized in a similar manner to Example 66 using benzyl chloride. 

1 H NMR (400 MHz, CDCI 3 ) 5 ppm; 5.14 (2H, br), 5.18 (2H, s), 6.39 (1 H, dd, J = 1 .6, 3.6 Hz), 6.64-6.68 (2H, m), 7.1 8-7.23 

(2H, m), 7.27-7.36 (5H, m), 7.41 (1 H, dd, J=0.8, 1 .6 Hz), 8.07 (1 H, s). 
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Example 75: 5 -[2-Amino^2-furyl)-5^ 



[0289] 
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,0*0, The m c.^O »« ***** ' n • tTTS WoToH TSS-T" «ET^ 0 H. 



J=0.4, 1.6 Hz), 7.65 (1H, d, J = 2.8 Hz), 8.14 (1H, s). 

Example 76: 512-Amlno^2-fur^^^ 



[0291] 




<H NMR (400 MHz. M.OH-d.) 5 ppm 0.9) (3H d J - M Hz)J 0". " „ aa j , ,. e , 3 . 6 

Hz),8.12(1H,s). 

Example 77: 5.[2-Amino-4.(2-furyl)-5-pyrimidinyll-1 -octyM .2-dihydro-2.pyridinone 
[0293] 
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[029 4] The title compound was synthesized in a similar manner to Example -^J-^^ (2H , d< , . 7 . 6 
iHNMR(400MHz,CDCl3)8ppm;0.87(3H l t.J = 7.2Hz),1.18-1.42(10H,m), 
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Hz), 5.1 7 (2H, brs), 6.43 (1H, dd, J = 1.6, 3.6 Hz), 6.60 (1H, d, J = 10.4 Hz), 6.66 (1H, dd, J = 0.8, 3.6 Hz), 7.16-7.22 
(2H, m), 7.48-7.51 (1H, m), 8.13 (1H, s). 

Example 78: 2-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1 -pyridinyljethylcyanide 
[0295] 
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[0296] The title compound was synthesized in a similar manner to Example 66 using 3-bromopropionitrile. 

1 H NMR (400 MHz, CDCI 3 ) 5 ppm; 2.99 (2H, t, J = 6.0 Hz), 4.20 (2H, t, J = 6.0 Hz), 5.18 (2H, br s), 6.45 (1H, dd, J = 

1.6, 3.6 Hz), 6.62 (1H, d, J = 9.6 Hz), 6.78 (1H, d, J = 3.6 Hz), 7.22-7.33 (2H, m), 7.48-7.51 (1H, m), 8.16 (1H, s). 

25 Example 79: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(3-fluoropropyl)-1 ,2-dihydro-2-pyridinone 
[0297] 



35 




[0298] The title compound was synthesized in a similar manner to Example 66 using 1-bromo-3-fluoropropane. 
1 H NMR (400 MHz, CDCI 3 ) 5 ppm; 2.21 (2H, dtt, J = 6.0, 6.8, 27.2 Hz), 4.12 (2H, t, J = 6.8 Hz), 4.51 (2H, dt, J = 6.0, 
46.8 Hz), 5.42 (2H, br s), 6.46 (1 H, dd, J = 1 .6, 3.6 Hz), 6.60 (1 H, dd, J = 0.8, 9.2 Hz), 6.75 (1 H, d, J = 3.6 Hz), 7.20-7.26 
45 (2H, m), 7.48-7.52 (1H, m), 8.11 (1H, s). 
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Example 80: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-hydroxyethyl)-1 ,2-dihydro-2-pyridinone 



[0299] 
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[0300] The title compound was synthesized in a similar manner to Example 66 using 2-iodoethanol. 
MS m/e (ESI) 299 (MH + ). 

Example 81 : 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl)-1-(3-hydroxypropyi)-1 ,2-dihydro-2-pyridinone 
[0301] 



25 



30 



35 



40 



45 



50 





(1H, m), 7.66 (1H, d, J = 2.4 Hz), 8.15 (1H, s). 

Example 82: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-methoxyethyl)-1 ,2-dihydro-2-pyridinone 
[0303] 




S 
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[0304] The title compound was synthesized in a similar manner to Example 66 using 2-bromoethyl methyl ether. 
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1 H NMR (400 MHz, CDC! 3 ) 5 ppm; 3.30 (3H, s), 3.70 (2H. t, J = 4.8 Hz), 4.16 (2H, t, J = 4.8 Hz), 5.23 (2H, br s), 
6.40-6.46 (1 H, m), 6.60 (1 H , d, J = 9.2 Hz), 6.65 (1 H, d, J = 3.2 Hz), 7.20 (1 H, dd, J = 2.4, 9.2 Hz), 7.31 (1 H, d, J = 1 .6 
Hz), 7.50 (1H, br),8.14(1H,s). 

5 Example 83: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -[2-(1 H-1 -pyrrolyl)ethyl]-1 ,2-dihydro-2-pyridinone 

[0305] 
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[0306] The title compound was synthesized in a similar manner to Example 66 using 1-(2-bromoethyl)pyrrole. 
1 H NMR (400MHz, CDCI 3 ) 5 ppm; 4.21 -4.26 (2H, m), 4.28-4.33 (2H, m), 5.12 (2H, br s), 6.12 (2H, dd, J = 2.0, 2.0 Hz), 
25 6.37 (1H, d, J = 2.4 Hz), 6.43 (1H, dd, J = 1.6, 3.6 Hz), 6.52 (2H, dd, J = 2.0, 2.0 Hz), 6.57 (1H, d, J = 9.6 Hz), 6.66 
(1 H, dd, J = 0.8, 3.6 Hz), 7.1 5 (.1 H, dd, J = 2.4, 9.6 Hz), 7.47 (1 H, dd, J = 0.8, 1 .6 Hz), 7.84 (1 H, s). 

Example 84: 2-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1-pyridinyl}acetamide 

30 [0307] 
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[0308] The title compound was synthesized in a similar manner to Example 66 using 2-bromoacetamide. 
45 1H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4.52 (2H, s), 6.38 (1H, d, J = 9.2 Hz), 6.56 (1H, dd, J = 1.6, 3.6 Hz), 6.73 (1H, 
d, J= 3.6 Hz), 6.80 (2H, br s), 7.1 9 (1 H, br s), 7.24 (1 H, dd, J » 2.4, 9.2 Hz), 7.62 (1 H, br s), 7.63 (1 H, d, J = 2.4 Hz), 
7.77 (1H, br), 8.10 (1H,s). 
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Example 85: 5-[2-Amino-4-(2-fury!)-5-pyrimidinyl]-1-(cyclopropylmethyl)-1 ,2-dihydro-2-pyridinone 
[0309] 

5 
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15 

[0310] The title compound was synthesized in a similar manner to Example 66 using cyclopropylmethyl bromide. 
1 H NMR (400 MHz, CDCI 3 ) 6 ppm; 0.36-0.41 (2H, m), 0.58-0.65 (2H, m), 1.22-1.33 (1H, m), 3.84 (2H S d, J = 7.2 Hz), 
5.16 (2H, br s), 6.44 (1 H, dd, J = 1 .6, 3.6 Hz), 6.62 (1 H, d, J = 9.2 Hz), 6.68 (1 H, d, J = 3.6 Hz), 7.21 (1 H, dd, J = 2.4, 
9.2 Hz), 7.32 (1H, d, J = 2.4 Hz), 7.48-7.52 (1H, m), 8.15 (1H, s). 

20 

Example 86: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -[2-(2-methoxyethoxy)ethyl]-1 ,2-dihydro-2-pyridinone 
[0311] 
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[0312] The title compound was synthesized in a similar manner to Example 66 using 1-bromo-2-(2-methoxyethoxy) 
ethane. 

1 H NMR (400 MHz, CDCI 3 ) 8 ppm; 3.27 (3H, s), 3.39-3.46 (2H, m), 3.53-3.61 (2H, m), 3.81 (2H, t, J = 4.8 Hz), 4.19 
(2H, t, J = 4.8 Hz), 5.50 (2H, br s), 6.43 (1 H, dd, J = 1 .6, 3.2 Hz), 6.59 (1 H, d, J = 9.2 Hz), 6.66 (1 H, d, J = 3.2 Hz), 
45 7.1 9 (1 H, dd, J = 2.4, 9.2 Hz), 7.41 (1 H, d, J = 2.4 Hz), 7.50 (1 H, d, J = 1 .6 Hz), 8.15 (1 H, s). 
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Example 87: 5-[2-Amino^,6-di(2-furyl)-5-pyrimidinyl]-1 -ethyl-1 ,2-dihydro-2-pyridinone 
[0313] 



10 




15 [0314] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyl)-5-py- 
rimidinyl]-1 ,2-dihydro-2-pyr idinone and ethyl iodide. 

*H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 1 .15 (3H, t, J = 7.2 Hz), 3.89 (2H, q, J = 7.2 Hz), 6.37 (2H, dd, J = 0.8, 3.6 Hz), 
6.48 (1 H, dd, J = 0.4, 9.2 Hz), 6.53 (2H, dd, J = 1 .6, 3.6 Hz), 6.87 (2H, br s), 7.27 (1 H, dd, J = 2.4, 9.2 Hz), 7.61 (1 H, 
d, J = 2.4 Hz), 7.75 (2H, dd, J = 0.8, 1 .6 Hz). 

20 

Example 88: 5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1-allyl-1 ,2-dihydro-2-pyridinone 
[0315] 



30 




35 

[0316] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyl)-5-py- 
rimidinyl]-1 : 2-dihydro-2-pyr idinone and allyl bromide. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4.50 (2H, d, J=5.2Hz), 4.95 (1H, dd, J = 1.2, 17.2 Hz), 5.08 (1H, dd, J = 1.2, 
10.0 Hz), 5.88 (1H, ddt, J = 5.2, 10.0, 17.2 Hz), 6.43 (2H, dd, J = 0.8, 3.6 Hz), 6.52 (1H, dd, J = 0.8, 9.2 Hz), 6.53 (2H, 
40 dd, J = 1 .6, 3.6 Hz), 6.86 (2H, br s), 7.32 (1 H, dd, J = 2.4, 9.2 Hz), 7.50 (1 H, dd, J = 0.8, 2.4 Hz), 7.74 (2H, dd, J = 0.8, 
1.6 Hz). 

Example 89: 5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1-propyl-1 ,2-dihydro-2-pyridinone 
45 [0317] 
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[0318] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyl)-5-py- ' 
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rimidinyl]-1 ,2-dihydro-2-pyridinone and propyl iodide. 

1 H NMR (400 MHz, CDCI 3 ) 6 ppm; 0.90 (3H, t, J = 7.2 Hz), 1 .76 (2H, tq, J = 7.2, 7.2 Hz), 3.93 (2H, t, J = 7.2 Hz), 6.12 
(2H, br s), 6.44 (2H, dd, J = 1 .6, 3.6 Hz), 6.57 (2H, d, J = 3.6 Hz), 6.78 (1H, d, J = 9.2 Hz), 7.11 (1H, d, J = 2.4 Hz), 
7.24 (1 H, dd, J = 2.4, 9.2 Hz), 7.53 (2H, dd, J = 0.8, 1 .6 Hz). 

Example 90: 5-[2-Amino-4 J 6-di(2-furyl)-5-pyrimidinyl]-1-butyl-1 ,2-dihydro-2-pyridinone 
[0319] 




[0320] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyl)-5-py- 
rimidinyl]-1 s 2-dihydro-2-pyridinone and butyl iodide. 

1H NMR (400 MHz, CDCI 3 ) 5 ppm; 0.90 (3H, t, J = 7.2 Hz), 1.23-1.34 (2H, m), 1.65-1 .74 (2H, m), 3.98 (2H, t J = 7 2 
Hz), 6.50 (2H, dd, J = 1.6, 3.6 Hz), 6.75 (2H, d, J = 3.6 Hz), 6.81 (1H, d. J = 9.2 Hz), 7.04 (2H, brs), 7.14 (1H, d, J = 
2.4 Hz), 7.22-7.30 (1 H, m), 7.56 (2H, d, J = 1 .6 HZ). 

Example 91 : 5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyI]-1-(2-butynyl)-1 ,2-dihydro-2-pyridinone 
[0321] 




[0322] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyl)-5-py- 
rimidinyl]-1,2-dihydro-2-pyridinone and 1 -bromo-2-butyne. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 1 .74 (3H, t, J = 2.4 Hz), 4.65 (2H, q, J = 2.4 Hz), 6.41 (2H, dd, J = 0.8, 3.6 Hz) 
6.52 (1 H, dd, J = 0.4, 9.2 Hz), 6.54 (2H, dd, J = 2.0, 3.6 Hz), 6.88 (2H, br s), 7.30 (1 H, dd, J = 2.4, 9.2 Hz), 7.62 (1 H 
dd, J = 0.4, 2.4 Hz), 7.75 (2H, dd, J = 0.8, 2.0 Hz). 
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Example 92: 5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1 -(2-fluoroethyl)-1 ,2-dihydro-2-pyridinone 
[0323] 



10 




F 



[0324] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyJ)-5-py- 
rimidinyl]-1 ,2-dihydro-2-pyridinone and 1-iodo-2-fluoroethane. 

1 H NMR (400 MHz ) DMSO-d 6 ) 8 ppm; 4.22 (2H, dt, J = 4.8, 26.0 Hz), 4.64 (2H, dt, J = 4.8, 47.6 Hz), 6.38 (2H, dd, J 
20 = 0.8, 3.6 Hz), 6.52 (2H, dd, J = 1 .6, 3.6 Hz), 6.52 (1 H, d, J = 9.2 Hz), 6.87 (2H, br s), 7.30 (1 H, dd, J= 2.8, 9.2 Hz), 
7.59 (1H, d, J = 2.8 Hz), 7.74 (2H, dd, J = 0.8, 1.6 Hz). 

Example 93: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(3-thienyl)-1 ,2-dihydro-2-pyridinone 
25 [0325] 



30 



35 




[0326] In a reaction vessel, 5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone (50 mg, 0.1 97 mmol), thi- 
40 ophene-3-boronic acid (50 mg, 0.393 mmol), and copper acetate (4 mg, 0.01 97 mmol) were suspended in N,N-dimeth- 

ylformamide (3 ml). Pyridine (31 mg, 0.393 mmol) was added thereto, followed by stirring at room temperature for 14.5 

hours in the air. After the reaction was terminated, the mixture was concentrated and suspended in dimethylsulfoxide. 

Subsequently, the insoluble matters were removed by filtration and the resulting filtrate was purified by HPLC, to give 

the title compound (34 mg, 51%) as a pale yellow solid. 
45 1H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.47 (1 H, dd, J = 0.8, 9.6 Hz), 6.59 (1 H, dd, J = 1 .6, 3.2 Hz), 6.78 (2H, br s), 

6.82 (1 H, dd, J= 0.8, 3.2 Hz), 7.28 (1 H, dd, J = 2.4, 9.6 Hz), 7.35 (1 H, dd, J= 1 .6, 5.2 Hz), 7.61 (1 H, dd, J = 3.2, 5.2 

Hz), 7.71 (1H, dd, J = 0.8, 2.4 Hz), 7.78-7.81 (2H, m), 8.23 (1H, s). 
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Example 94: 5-[2-Amino-4-(2-fu(yl)-5-pyrimidinyl]-1 -phenyl-1 ,2-dihydro-2-pyridi 
[0327] 



none 




[0328] The title compound was synthesized in a similar manner to Example 93 usinq ohenvlboronic acid 
H I NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.47 (1 H, dd, J=0.8, 9.2 Hz), 6.60 (1 H, dd, J -TiSSSS?^ s) 6 82 

Example 95: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -[(E)-2-phenyl-1 -ethenyl]-1 ,2-dihydro-2-pyridinone 
[0329] 




H IN J R (400 MHz D^O H T * « !« m u" j? manner l ° EXamp ' e 93 USing E-phenyletheny.boronic acid. 

HI NMR (400 MHz ,MBOJ| 8 ppm; 6.48 (1 H, d, J = 92 Hz), 6.59 (1H, dd, J = 1 .6, 3.2 Hz), 6.79-6.84 (3H, m), 7.15 

7 S HzW 7 I M I f i i\ « u T 96 HZ) ' 0H ' J = 76 HZ) " 737 < 2H ' X - J = 76 Hz >- (2H, d, J = 
7.6 Hz), 7.78 (1H, dd, J = 0.8, 1.6 Hz), 7.93 (1H, d, J = 15.2 Hz), 8.06 (1H, d, J = 2.4 Hz), 8.25 (1H s) 
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Example 96: H4-[2-Amino-4,6-di(2-furyI)-5-py^ acid 
[0331] 



10 



15 




[0332] In a reaction vessel, ethyl 1 -{4-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-2-pyridyl}-4-piperidinecarboxylate (59 
20 mg, 0.128 mmoi) was suspended in methanol (0.8 ml). A 5N aqueous sodium hydroxide solution (0.2 ml) was added 
therto, followed by stirring at room temperature for 15 hours. After the reaction was terminated, the reaction mixture 
was extracted with ethyl acetate, washed with water and brine, dried over anhydrous sodium sulfate and then the 
filtrate was concentrated, to give the title compound (20 mg, 36%) as a white solid. 

1 H NMR (400 MHz, MeOH-d 4 ) 5 ppm; 1.60-1.73 (2H, m), 1.88-1.96 (2H, m), 2.50-2.60 (1H, m), 2.96-3.05 (2H, m), 
25 4.17-4.25 (2H, m), 6.25 (2H, dd, J = 0.8, 3.6 Hz), 6.40 (2H, dd, J = 2.0, 3.6 Hz), 6.58 (1H, dd, J = 1.2, 5.2 Hz), 6.78 
(1H, br), 7.55 (2H, dd, J = 0.8, 2.0 Hz), 8.20 (1H, dd, J - 0.8, 5.2 Hz). 

Example 97: 4-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1-pyridinyl}butyric acid 
30 [0333] 



35 



40 




[0334] The title compoun d was synthesized in a similar manner to Example 96 using methyl 4-{5-[2-amino-4-(2-f u ryl)- 
5-pyrimidiny]]-2-oxo-1 ,2-dihydro-1 -pyridinyljbutanoate. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 1.89 (2H, tt, J = 7.2, 7.2 Hz), 2.21 (2H, t, J = 7.2 Hz), 3.91 (2H, t, J = 7.2 Hz), 
6.37 (1 H, d, J = 9.2 Hz), 6.56 (1 H, dd, J = 1 .6, 3.6 Hz), 6.70 (1 H, d, J = 3.6 Hz), 6.79 (2H, br s), 7.22 (1 H, dd, J = 2.4, 
9.2 Hz), 7.65 (1H, d, J = 2.4 Hz), 7.74-7.76 (1H, m), 8.15 (1H, s). 



55 
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Example 98: 5-(2>Fluoro-4-pyridyl)-4-(2-furyl)-2-pyrimidinylamine 



[0335] 



10 




« [0 336] The title compound was synthesized in a similar manner to Reference Example 6 and Example 14 using 

2 -(24luoro-4-pyridyl)-1-(2-W (1H , dd, J = 0.8, 3.6 Hz), 7.06 (2H t br s, 2H), 

1H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.59 (1 H, dd, J = 1 .8 3 6 Hz) b bi p n , H . 

7^3 (1H, s), 7.18-7.22 (1H, m), 7.70 (1H, dd, J = 0.8, 1.8 Hz), 8.21 (1H. d. J = 5.2 Hz), 8.27 (1H. s). 

20 Example 99: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyll-1 ,2-dihydro-2-pyridinone 
[03371 



25 



30 




35 



40 



50 



and/or 96 using 4-[2-amino.4-(2-furyl)-5-pyrimidinyl]-1 l2 -dih y dro-2-pynd«n one. 



Example 100: 4-[2-Amino-4-(2-furyl)-5-pyrimidinylM-benzyl-1 ,2-dihydro-2-pyridinone 



45 [0340] 




55 



MS m/e (ESI) 345 (MH + ). 



88 



EP1 439 175 A1 

Example 101: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -phenethyl-1 ,2-dihydro-2-pyridinone 
[0341] 




MS m/e (ESI) 359 (MH + ). 

Example 1 02: 4-[2-Ammo-4-(2-furyl)-5-pyrimidinyl]-1 -(3-phenylpropyl)-1 s 2-dihydro-2-pyridinone 
[0342] 




MS m/e (ESI) 373 (MH + ). 

Example 103: 9-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-fluorobenzyl)-1 ,2-dihydro-2-pyridinone 
[0343] 




O F 

MS m/e (ESI) 363 (MH+). 
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Example 1 04: 4-[2-Amino-4-(2-furyi)-5>pyrimidinyl]-1 -(3-f luorobenzyl)-1 ,2-dihydro-2-pyridin 
[0344] 



10 




O 



15 MS m/e (ESI) 363 (MH + ). 

Example 105: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(4-fluorobenzyl)-1 ,2-dihydro-2-pyridin 

[0345] 

20 



25 




o 



30 

MS m/e (ESI) 363 (MH + ). 

Example 106: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2,4-di^ 
35 [0346] 



40 




0 F 



45 

MS m/e (ESI) 381 (MH + ). 



50 



55 
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Example 1 07: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2,5-difluorobenzyl)-1 ,2-dihydro-2-pyridinone 
[0347] 




O F 



MS m/e (ESI) 381 (MH + ). 

Example 1 08: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(3-trifluoromethylben2yl)-1 s 2-dihydro-2-pyridinone 
[0348] 




MS m/e (ESI) 413 (MH + ). 

Example 1 09: 4-[2-Amlno-4'(2-furyl)-5-pyrimidinyl]-1 -(4-trifluoromethylbenzyl)-1 ,2-dihydro-2-pyridinone 
[0349] 




O 

MS m/e (ESI) 413 (MH + ). 
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Example 110: 4-[2- Amino 
[0350] 



4-(2-f uryl)-5-pyrimidinylM -methyl-1 ,2-dihydro-2-pyridinone 



10 




15 MS m/e (ESI) 269 (MH+). 



[0351] 



20 



H 2 N^N 
N 



25 




30 



MS m/e (ESI) 283 (MH + ). 



35 [0352] 



40 




45 



MS m/e (ESI) 297 (MH + ). 



50 



55 
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Example 113: 1-Allyl-4-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1 s 2-dihydro-2-pyridinone 
[0353] 




0 



MS m/e (ESI) 295 (MH + ). 

Example 114: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(3-butenyl)-1 s 2-dihydro-2-pyridinone 
[0354] 




MS m/e (ESI) 309 (MH + ). 

Example 115: 7-{4-[2-Amino-4-(2-furyl)-5-pyrimidlnyl]-2-oxo-1 ,2-dihydro-1 -pyridinyQheptanenitrile 
[0355] 




MS m/e (ESI) 364 (MH + ). 



93 



Example 116: 4-[2-Amino-4-(2 
[0356J 
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10 




15 MS m/e (ESI) 323 (MH + ). 

Example 117: 4-[2-Amino-4-(2 



. tury l)-5- P yr^ 



[0357] 



20 



25 




30 



MS m/e (ES1)315(MH + ). 



Example 118: 



35 [0358] 



40 




45 



MS m/e (ESI) 322 (MH + ). 



50 



55 
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Example 119: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(6-chloro-3-pyridylmethyl)-1 ,2-dihydro-2-pyridinone 
[0359] 




O 



MS m/e (ESI) 380 (MH+). 

Example 120: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2-pyridylmethyl)-1 ,2-dihydro-2-pyridinone 
[0360] 




0 



MS m/e (ESI) 346 (MH+). 

Example 121 : 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(3-pyridylmethyl)-1 .2-dihydro-2-pyridinone 
[0361] 




O 

MS m/e (ESI) 346 (MH+). 
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Example 1 22: ^-Amino-^-furyD-S-pyrimidinyll-l -(4-pyridylmethyl)-1 .2-dihydro.2-pyridinone 



[0362] 



10 




15 MS m/e (ESI) 346 (MH + ). 

Example 1 23: 4.[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2-butynyl)-1 ,2-dihydro-2-pyridinone 



[0363] 



20 



25 



H 2 N^N 
N 




30 



MS m/e (ESI) 307 (MH + ). 
£^•124:4^^ 



35 [0364] 



40 




45 



MS m/e (ESI) 365 (MH + ). 



50 



55 
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Example 125: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-methoxyethyl)-1 ,2-dihydro-2-pyridinone 
[0365] 




O 



MSm/e (ESI)313(MH+). 

Example 126: 4-[2-Amino-4-(2-furyl)-5-pyrlmldinyl]-1-(2-pentynyl-1 5 2-dihydro-2-pyridinone 
[0366] 




o 



MSm/e(ESI)321 (MH + ). 

Example 127: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2-methyla!lyl)-1 ,2-dihydro-2-pyridinone 
[0367] 




0 

MS m/e (ESI) 309 (MH + ). 
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Example 
[0368] 



128: 4^-Arnino-4-(2-furyl)-5-pyrimidiny^1-isobutyl-1^myd ro -2widino^ 



10 




15 MS m/e (ESI) 311 (MH+). 



[0369] 



20 



N 



25 




30 



MS m/e (ESI) 323 (MH + ). 
Example 130: 4-[2-Amino-4 



. (2 -furyl)-^^^ 



35 [0370] 



40 




45 



MS m/e (ESI) 323 (MH + ). 



50 



55 



98 



EP 1 439 175 A1 

Example 131: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-^ 
[0371] 




MS m/e (ESI) 325 (MH+). 

Example 132: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(4-methyl-3-pentenyl)-1 ,2-dihydro-2-pyridinone 
[0372] 




O 



MS m/e (ESI) 337 (MH + ). 

Example 133: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-propynyl)-1 ^-dihydro^-pyridinone 
[0373] 




O 



MS m/e (ESI) 293 (MH + ). 
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Example 134: 4 -[2-Amino-4-(2-furyl^ 



[0374] 



w 




15 MS m/e (ESI) 354 (MH + ). 

Example 135: 4.[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2,2,2-trifluoroethyD-l 5 2-dihydro-2-pyridinone 



[0375] 



20 



25 




30 



MS m/e (ESI) 337 (MH + ). 

Example 136: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2-fluoroethyl)-1 ,2-dihydro-2-pyridinone 



35 [0376] 



40 




45 



MS m/e (ESI) 301 (MH + ). 



50 
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Example 137: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(1 ,2,2^-tetrafluoroethyO-l ,2-dihydro-2-pyridinone 
[0377] 




O F 



MS m/e (ESI) 355 (MH+). 

Example 1 38: 4-[2-Amino-4-(2-fury l)-5-pyrimidinyl]-1 -(2,2-difluoroethyl)-1 ,2-dihydro-2-pyridinone 
[0378] 




MS m/e (ESI) 319 (MH+). 

Example 139: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 -(2-ethoxyethyl)-1 ,2-dihydro-2-pyridinone 
[0379] 




O 

MS m/e (ESI) 327 (MH+). 
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Example 140: Methyl {4-[2-amino^-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1-pyridinyl}acetate 
[0380] 




O 



MS m/e (ESI) 327 (MH + ). 

Example 141: {4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ! 2-dihydro-1-pyridinyl}acetic acid 
[0381] 




o 



MS m/e (ESI) 313 (MH + ). 

Example 142: 4-{4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1-pyridinyl}butyric acid 
[0382] 




O 

MS m/e (ESI) 341 (MH + ). 
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Example 143: N1,N1-Diethyl-244-[2-amino-4-(2^ 
[0383] 




[0384] A suspension of {4-[2-amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1,2-dihydro-1-pyridinyl}acetic acid (10 mg, 32 
u,mol), 1 -hydroxybenzotriazole (15 mg, 98 jxmol), S-P'-dimethylaminopropyO-l-ethylcaroodiimide (15 mg, 96 u,mol), 
diethylamine hydrochloride (1 8 mg, 1 64 jimol) and triethylamine (22 u.l, 1 60 ujnol) in N.N-dimethylformamide (1 .0 ml) 
was stirred at room temperature for 1 7 hours. The reaction mixture was diluted with water and then extracted with ethyl 
acetate. The organic layer was concentrated and then purified by HPLC, to give the title compound (0.73 mg, 6%). 
MS m/e (ESI) 368 (MH + ). 

Example 144: N1-Phenyl-2-{4-[2-amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1 ,2-dihydro-1-pyridinyl}acetamide 
[0385] 




[0386] The title compound was synthesized in a similar manner to Example 1 43 using aniline. 
MS m/e (ESI) 388 (MH + ). 

Example 145: 4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone 
[0387] 




[0388] The title compound was synthesized in a similar manner to Example 99 using 5-(2-fluoro-4-pyridyl)-4,6-di 
(2-fuiyl)-2-pyrimidinylamine. 

1 H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.13 (1 H, dd, J = 1 .6, 6.8 Hz), 6.19 (1 H, d, J = 1 .6 Hz), 6.51-6.56 (4H, m), 6.91 
(2H, brs), 7.48 (1H, d, J = 6.8 Hz), 7.74-7.78 (2H, m). 

[0389] The compounds of Examples 1 46 to 1 48 below were synthesized in a similar manner to Examples 1 6 or 66 
using 4-[2-amino-4 l 6-di(2-furyl)-5-pyrimidinyl]-1 l 2-dihydro-2-pyridinone. 
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Example 146: 4-[2-Amino-4 ) 6-di(2-furyl)-5-pyrimidinyl]-1-methyl-1 , 2-dihydro-2-py rid i none 



[0390] 



10 




15 MS m/e (ESI) 335 (MH + ). 

Example 147: 4-[2-Amino-4,6-di(2-furyl)-5.pyrimidinyl]-1-ethyl-1 ,2-dihydro-2-pyridinone 



[0391] 



20 



25 




30 



MS m/e (ESI) 349 (MH + ). 

Example 148: 4-[2-Amino-4 ) 6-di(2-furyl)-5-pyrimidinyl]-1-propyl-1 ,2-dihydro-2-pyridinone 



35 [0392] 



40 



45 




MS m/e (ESI) 363 (MH + ). 



50 
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Example 149: 5-[2-Amino-4,6-di(2-furyl)-5-pyrimidiny!]-1-(3-hydroxypropyl)-1 ,2-dihydro-2-pyridinone 
[0393] 



10 



15 




[0394] The title compound was synthesized in a similar manner to Example 66 using 5-[2-amino-4,6-di(2-furyl)-5-py- 
rimidinyl]-1,2-dihydro-2-pyridinone and 3-iodopropanol. 
MS/n/e(ESI)379 (MH+). 

20 

Example 150: 4-[2-Amino-4"(2"furyl)-5-pyrimidinyl]-2-pyridinecarboxyamide 
[0395] 



30 




35 

[0396] A suspension of 5-(2-fluoro-4-pyridyl)-4-(2-furyl)-2-pyrimidinylamine (300 mg, 1 .1 7 mmol) and sodium cyanide 
in dimethylsulfoxide (3ml) was stirred at 150°C for 46 hours. After cooling as it was, the reaction mixture was diluted 
with ethyl acetate and washed with an aqueous solution of saturated ammonium chloride twice. The resulting organic 
layer was dried over anhydrous sodium sulfate and concentrated. The residue was subjected to silica gel plate (de- 
40 veloping solvent; dichloromethane:methanol=10:1) and then washed with diethyl ether, to give the title compound (10 
mg, 3%) as a colorless solid. 

1 H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.40 (1H, dd, J = 1.2, 5.2 Hz), 6.51 (1H, d, J = 1.2 Hz), 6.54 (1H, dd, J = 1.6, 
3.4 Hz), 6.60 (1 H, dd, J = 0.8, 3.4 Hz), 6.89 (2H, brs), 7.72 (1 H, dd, J = 0.8, 1 .6 Hz), 8.04 (1 H, d, J = 5.2 Hz), 8.1 8 (1 H, s). 

45 Example 1 51 : 5-(2-Methoxy-4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine 

[0397] 



50 



55 




105 



EP 1 439 175 A1 



[03981 The title compound was synthesized in a similar manner to Example 64 using 

1H I NMR (400 MHz, DMSO-d 6 ) 6 ppm; 3.88 (3H, s), 6.08 (2H, d. J = 3.6 Hz), 6.44 (2H, dd, J = 1 .6, 3.6 Hz), 6.73 (1 H, 
br), 6.87-6.94 (3H, m), 7.65 (2H, d, J = 1.6 Hz), 8.23 (1H, d. J = 5.2 Hz). 



Example 1 52: 5-(2-Ethoxy-4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine 



[0399] 



10 



15 




20 [0400] The title compound was synthesized in a similar manner to Example 64 using ethanoL 

1 H NMR (400 MHZ, DMSO-d 6 ) 8 ppm; 1 .32 (3H, t, J = 7.2 Hz), 4.34 (2H q J = 7 .2 Hz), 6 09 (2H dd J - 0*3* Hz£ 
6 45 (2H, dd, J = 1.6, 3.6 Hz), 6.70 (1H, dd, J = 0.8, 1.2 Hz), 6.88-6.94 (3H, m), 7.67 (2H, dd, J- 0.8, 1.6 Hz), 8.22 
(1H, dd,J = 0.8, 5.2 Hz). 

25 Example 1 53: 5-(2-Propoxy-4-pyridyl)-4,6-di(2-furyl)-2-pyrimidinamine 

[0401] 




40 



45 



[0402] The title compound was synthesized in a similar manner to Example 64 W _ 
1H NMR (400 MHz, DMSO-d 6 ) 6 PP m; 0.95 (3H, t, J - 7.2 :Hz) 1^72 ( 2H tq J = 7.2, 7.2 H , 4. 2 W-J Hz) 
6.09 (2H, dd, J = 0.8, 3.6 Hz), 6.45 (2H, dd, J = 1.6, 3.6 Hz), 6.70 (1H, dd, J = 0.8, 1.2 Hz), 6.89 6.94 (3H, m), 
(2H, dd, J = 0.8, 1 .6 Hz), 8.22 (1 H, dd, J = 0.8, 5.2 Hz). 

Example 154: 5-(6-Chloro-3-pyridyl)-4-(2-thienyl)-2-pyrimidinylamine 
[0403] 



50 



55 




N C! 
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[0404] The title compound was obtained in a similar manner to Example 1 4 using 2-(6-chloro-3-pyridyl)-3-(dimethyl- 
amino)-1 -(2-thienyl)-2-propen-1 -one. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 6.73 (1H, dd, J = 1 .2,-4.0 Hz), 6.94 (2H, brs), 6.98 (1H, dd, J = 4.0, 5.0 Hz), 
7.59 (1 H, dd, J = 0.8, 8.2 Hz), 7.67 (1 H, dd, J = 1 .2, 5.0 Hz), 7.83 (1 H, dd, J = 2.4, 8.2 Hz), 8.17 (1 H, s), 8.36 (1 H, dd, 
5 J = 0.8, 2.4). 

Example 155: 5-(6-Chloro-3-pyridyl)-4-phenyl-2-pyrimidinylamine 
[0405] 

10 



15 




20 [0406] The title compound was obtained in a similar manner to Example 1 4 using 2-(6-chloro-3-pyridyl)-3-(dimethyl- 
amino)-1 -phenyl-2-propen-1 -one. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 7.01 (2H, brs), 7.27-7.40 (5H, m), 7.42 (1H, dd, J = 0.8, 8.2 Hz), 7.55 (1H, dd, 
J = 2.8, 8.2 Hz), 8.14 (1H, dd, J = 0.8, 2.8 Hz), 8.35 (1H, s). 

25 Example 156: 5-(6-Chloro-3-pyridyl)-4-(3-fluorophenyl)-2-pyrimidinylamine 

[0407] 



35 




[0408] The title compound was obtained in a similar manner to Example 1 4 using 2-(6-chloro-3-pyridyl)-3-(dimethyl- 

40 amino)-1 -(3-fluorophenyI)-2-propen-1 -one. 

1 H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 7.00-7.06 (1 H, m), 7.07 (2H, br s), 7.15-7.25 (2H, m), 7.33-7.39 (1 H, m), 7.44 
(1H, dd p J = 0.6, 8.2 Hz), 7.58 (1H, dd, J = 2.6, 8.2 Hz), 8.18 (1H, dd, J = 0.6, 2.6 Hz), 8.38 (1H, s). 
[0409] The compounds represented by the above formula (I) according to the present invention are useful as an 
adenosine receptor (A-| , A^. A 2B or A 3 receptor) antagonist and are specifically useful as an A 2B receptor antagonist. 

45 Test examples demonstrating the efficacy of the compounds of the present invention as a medicament will be described 
below. 

Test Example 1 : Measurement of the binding ability to adenosine A 1 receptor 

so [041 0] A human adenosine A 1 receptor cDNA was expressed in excess in CHOK1 cells, and this membrane sample 
was suspended at a protein concentration of 66.7 ng/ml in 20 mM HEPES buffer, pH 7.4 (1 0 mM MgCI 2 , 1 00 mM NaCI). 
To 0.45 ml of this membrane sample suspension were added 0.025 ml of 60 nM tritium-labeled chlorocyclopentyl 
adenosine ( 3 H-CCPA, from NEN Ltd.) and 0.025 ml of test compound. This mixture was left at 30°C for 120minutes, 
filtered rapidly under suction through a glass fiber filter (GF/B, from Whatman), and immediately washed twice with 5 

55 ml of 50 mM water-cooled Tris-HCI buffer. Thereafter, the glass fiber filter was transferred to a vial, scintillator was 
added thereto, and the radioactivity on the filter was measured by a liquid scintillation counter. The inhibition of binding 
of 3 H-CCPA to A., receptor by the test compound was determined using the following formula, and from this inhibition, 
50 % inhibition concentration (IC 50 ) was calculated (the following equation). 
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Inhibition (%)=[1 -{binding in the presence of the test 
compound-nonspecific binding)/(total binding-nonspecific 

binding)}] x 100 



pound; the nonspecific bind.ng means ^H-CCPA-bound radioactivity in in p 3 H . C CPA-bound radioactivity 

was determined from the formula of Cheng-Prusoff . 

Test Example 2: Measurement of the binding ability to adenosine A 2A receptor 

L 0412] An experiment of inhibition of binding to adenosine fa™^™™^^* — 
Receptor Biology Inc.) where an adenosine A 2A receptor cDNA w WJJ" ' n M M c| and 100 m M 

was suspended at a protein concentration of 22.2 ug/ml ,n 20 mM IHEPES buffer P H ^^^^ |. p . [2 . carbox . 
NaCI). To 0.45 mi of this membrane sample suspense were ^^^^'J^B ml of test compound. 
VetMlP^^ a glass fiber filter (GF/B, from 

This mixture was left at 25°C for 90 m mutes, mere o rap y Trte-HCI buffer. Thereafter, the glass fiber 

Whatman), and immediately washed tw.ce with 5 ml of 50 ^ pooled Tns. g 

filter was transferredtoavial.s^ 

s:r fTo^ ~ was ™ 

Inhibition -{[(binding in the presence of the test 
compoundMnonspecific binding)]/[(total 
binding)-(nonspecific binding)]}] x 1 00 

3u rr-QoiRfln bound radioactivity in the absence of the test compound; the 
[0413] Here, the total ^J^^^SSE n ^ presence of 1 00 uM RP.A; and the binding in the 
nonspecific b.nd.ng means ^GS 2 ^ radioactivity in the presence of the test compound at 

Prusoff. 

Test Example 3: Experiment of inhibition of NECA-stimulated production of CAMP in adenosine A 2B receptor- 
expressing cells 

t 0414, CHOK1ce,,swherehumanadenosineA 2B recepto« 

Ute at a density of 1 .5x , o> cel./wej ^osine 
of the test compound on the amount of cAMK proaucea D y adhering cells were washed twice 

(NECAfrom Sigma) was evaluated in terms of «J? ; 4 T^* 1 ,2^^|br 30 minute. In avolum. 
with 2 ml/well Krebs-Ringer buffer solution (containing 0.1 % , BSA pH '>^""JJ^ vo)ume of 0-1 ml/we ll 
of 0.5 ml/well. Then, a mixed solution -"^^^^^^^ for 15 minutes, 

in the presence of a phosphod.esterase inhibitor Ro-20 724 a prewo : or j Intracellular cAMP was carried 

cAMP by the test compound was determined using the following equation: 



5 



Inhibition (%) = [1 -{(amount of cAMP in the coexistence of NECA 
and the test compound-amount of cAMP in only the Krebs-Ringer 
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buffer solution)/(amount of cAMP upon stimulation with NECA 
only-amount of cAMP in only the Krebs-Ringer buffer 

5 

solution)}] x 100 

[041 5] The ability of the compound according to the present invention to bind to or the ability to antagonize adenosine 
receptor are as follows. 

10 

Table 1 



Test Compound 


Ki (nM) 
Ai 


Ki (nM) 


IC 50 (nM) 

A 2B 


Ex 16 


175 


6 


29 


Ex 17 


289 


3 


25 


Ex 18 


114 


2 


26 



20 [0416] The compounds according to the present invention, salts thereof or solvates of them have an excellent inhib- 
itory action against the adenosine receptors. 

Test Example 4: Evaluation of Defecation- Promoting Action 

25 [0417] The defecation-promoting action of the adenosine A 2 b receptor-inhibiting compound which was identified by 
measuring the binding ability and inhibitory ability thereof to the adenosine receptor in Test Examples 1 to 3, a salt 
thereof, a solvate of them, or a pharmaceutical composition containing it can be evaluated on the basis of the following 
method. That is, SD IGS rats (6 weeks-old, from Charles River) were placed in cages (3 animals/cage) and preliminarily 
allowed food and water ad libitum and raised for 1 week. Then, a tared water-absorbing sheet was placed below each 

30 cage, and the animals were fasted but allowed water ad libitum throughout the experiment. After 1 .5 hours, the fecal 
pellets were collected from each cage and observed for abnormality before the experiment. The compound suspended 
or dissolved in 0.5 % (w/v) methyl cellulose (MC) was orally administered in a volume of 5 ml/kg. On one hand, 0.5 % 
(w/v) MC only was orally given to the control group. After administration of the compound, the rats were returned to 
the cage provided with a new water-absorbing sheet, and 90 minutes after the administration, the fecal pellets on the 

35 water-absorbing sheet were collected from each cage, and the external appearance was observed, and then counted 
and weighed. The number of fecal pellets is expressed per each cage. 



Table 2 



Test Compound 


Dose 


Number of fecal pellets 
Mean ± S.E. 


Control 




1 .25 ± 0.63 


Ex 16 


3 mg/kg 


12.50 ± 0.96 


Ex 17 


3 mg/kg 


15.50±3.18 


Ex 18 


3 mg/kg 


14.50+1.26 



[0418] The compounds according to the present invention, a salt thereof or solvates of them have an excellent def- 
ecation-promoting action. 

50 

" Test Example 5: Evaluation of Effects on Haloperidol-induced Catalepsy 

[0419] Parkinson' s disease is a disease caused by the degeneration or cell death of nigrostriatal dopaminergic 
neurons. The administration of haloperidol (dopamine D.j/D2 receptor antagonist) blocks postsynaptic D 2 receptors to 
55 induce catalepsy. The haloperidol-induced catalepsy has been known as a classic model that mimics Parkinson's 
disease by drug administration (Eur. J. Pharmacol., 182, 327-334(1990)). 

[0420] The adenosine A 2A receptor antagonist compounds identified by measuring on their binding abilities to the 
receptors in Test Examples 1 to 3, the salts thereof, solvates of them, or pharmaceutical compositions containing those 
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were evaluated for effect on ha.operidoi -induced ^J^SJ^ 

was conducted by eight 5-week-old male ICR m.ce (available rom cha ^ f p ,„ ; dose of , mg/k g was 
by Sigma Co., Ltd.) was dissolved in a 6.1% tartaric acd solution suspe nsion. 1 .5 hours 
then fntraperitonealty administered to the mice. The ^J^^^J^^^Zl andthe suspen- 
after the intraperitoneal administration of ha.opendoi ea ch of the spens on w.th tt» t P ^ ^ m 

Catalepsy scores and criterions are as follows. 
Score Duration of catalepsy 



15 



20 



25 



30 



[0421] 

O.Whenthepairofon,yfore,imb S andthepairofon.yhind,imbsareindependently P lacedonthestand,theduration 

r^u= e ^" 

and the duration of such a posture of the pal, -hind. MM to* J than ° second. ^ g or 

3: The duration of the posture in w^f^^ were being piaced on 

more seconds but less than 1 0 seconds, the duration of the posture in wn seconds, 
the stand was less than 5 seconds and the duration of such a P^lle^^O or more seconds and 
4: The duration of the posture in which the fore.imbs were e ° C onds; or the duration 

or more seconds, 
analyzed by Dunnett's-test The results are shown in Table 3. 



35 



40 



45 



Name of group 



Control 



Table 3 
Administered content 



Example 16 
Example 16 



Example 17 



Example 17 



Haloperidol 



Haioperidol + Test compound 
Haloperidol + Test compound 



Haloperidol + Test compound 
Haloperidol + Test compound 



Dose of 
Test Compound 



0.1 mg/kg 
1 .Omg/kg 
0.1 mg/kg 
1 .Omg/kg 



Catalepsy score 
(Mean ± S.E.) 



5.00±0.00 



4.63+0.38 
0.88±0.64** 
3.38±0.53* 
1.13±0.67** 



** p < 0.01 (comparison with Control group) 



50 



Claims 



1. A co 



mpound represented by the following formula (I), a salt thereof or a solvate of them. 



55 
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(I) 



In the formula, R 1 and R 2 are the same as or different from each other and each represents a hydrogen 
atom, an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six 
carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, 
a cycloalkyl group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three 
to eight carbon atoms which maybe substituted, a 5 to 14-membered non-aromatic heterocyclic group which may 
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted, 
a 5 to 14-membered aromatic heterocyclic group which may be substituted, an acyl group having one to six carbon 
atoms which may be substituted or an alkylsulfonyl group having one to six carbon atoms which may be substituted; 
R 3 represents a hydrogen atom, a halogen atom, a cyano group, an alkyl group having one to six carbon atoms 
which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl 
group having two to six carbon atoms which may be substituted, an aromatic hydrocarbon cyclic group having six 
to fourteen carbon atoms. which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may 
be substituted, a nitrogen atom which may be substituted, an oxygen atom which may be substituted or a sulfur 
atom which may be substituted; R 4 represents an aromatic hydrocarbon cyclic group having six to fourteen carbon 
atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted or a 
5 to 14-membered non-aromatic heterocyclic group having at least one or more unsaturated bonds which may be 
substituted; and R 5 represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which 
may be substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted. 

The compound according to claim 1 , a salt thereof or a solvate of them, wherein R 1 and R 2 are the same as or 
different from each other and each represents a hydrogen atom, an alkyl group having one to six carbon atoms 
which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl 
group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight carbon 
atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be substituted, 
a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic 
group having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic 
group which may be substituted, an acyl group having one to six carbon atoms which may be substituted or an 
alkylsulfonyl group having one to six carbon atoms which may be substituted (provided that a group represented 
by the formula: 



(wherein A represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 
substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; X 1 and X 2 are the same 
as or different from each other and each represents a carbon atom which may be substituted; and X 3 represents 
a nitrogen atom which may be substituted, an oxygen atom, or a carbon atom which may be substituted) is exclud- 
ed); R 3 represents a cyano group; and R 4 represents an aromatic hydrocarbon cyclic group having six to fourteen 
carbon atoms which may be substituted, a 5 to 1 4-membered aromatic heterocyclic group which may be substituted 
or a 5 to 14-membered non-aromatic heterocyclic group having one or more unsaturated bonds which may be 
substituted. 

The compound according to claim 1 , a salt thereof or a solvate of them, wherein R 1 and R 2 are the same as or 
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(in 



substituents. r2 ^ ^ same as or 

■ msmm. 



40 by the formula: 



45 * \2 vl 

x 



A 



50 



55 



be s Ub s«ut e d(providedt h atthe g ro U prepre Se ntedby 

- rdino to claim 1 a salt thereof or a solvate of them, where.n * and R 
5. The compound according to claim ^ , <* 
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different from each other and each represents a hydrogen atom, an alkyl group having one to six carbon atoms 
which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted, an alkynyl 
group having two to six carbon atoms which may be substituted, a cycloalkyl group having three to eight carbon 
atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be substituted, 
a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic 
group having six to fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic 
group which may be substituted, an acyl group having one to six carbon atoms which may be substituted or an 
alkylsulfonyl group having one to six carbon atoms which may be substituted (provided that a group represented 
by the formula: 



(wherein A represents an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be 
substituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted; X 1 and X 2 are the same 
as or different from each other and each represents a carbon atom which may be substituted; and X 3 represents 
a nitrogen atom which may be substituted, an oxygen atom or a carbon atom which may be substituted) is exclud- 
ed); and R 4 represents a 4-pyridyl group, a 4-pyrimidinyl group, a 4-quinazolinyl group, a 4-quinolyl group or a 
6-isoquinolinyl group, each of which may have one or two substituents including at least one of a cyano group and 
a carbamoyl group represented by the formula: • 



(wherein R 6 and R 7 are the same as or different from each other and each represents a hydrogen atom, an alkyl 
group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms 
which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyl 
group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight 
carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be 
substituted, an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which may be substituted 
or a 5 to 14-membered aromatic heterocyclic group which may be substituted). 

The compound according to claim 2, a salt thereof or a solvate of them, wherein R 4 represents a 5 to 1 4-membered 
aromatic heterocyclic group which may be substituted or a 5 to 14-membered non-aromatic heterocyclic group 
having at least one or more unsaturated bonds which may be substituted; and R 5 represents a 5 to 14-membered 
aromatic heterocyclic group which may be substituted. 

The compound according to claim 3, a salt thereof or a solvate of them, wherein R 3 represents a halogen atom, 
an alkyl group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon 
atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a 5 
to 14-membered aromatic heterocyclic group which may be substituted, an oxygen atom which may be substituted 
or a sulfur atom which may be substituted; and R 5 represents a 5 to 14-membered aromatic heterocyclic group 
which may be substituted. 

The compound according to claim 4, a salt thereof or a solvate of them, wherein R 3 represents a hydrogen atom, 
a halogen atom, a cyano group, an alkyl group having one to six carbon atoms which may be substituted, an 
alkenyl group having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon 
atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted, a 
nitrogen atom which may be substituted, an oxygen atom which may be substituted or a sulfur atom which may 
be substituted; and R 5 represents a 5 to 14-membered aromatic heterocyclic group which may be substituted. 




(n) 



—CON 




(HI) 
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10 



■ r 3 reoresents a hydrogen atom, 
bered aromatic heterocyclic group wh.cn may o ^ ^ 



15 



s (n) 

X' 



20 



25 



SSaSSSi" = " - - - " substituted) . ., 
eluded), a salt thereof or a solvate of them. 



eluded} a salt thereof or a solvate u, 

one of claims 1 4 and 8, wherein B 4 is a group represented by the formula (IV). 
11 . The compound according to any one of claims i , 4 
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(IV) 



, t.d from the following substituent group a; and the ring B may be substituted 
SUb Th e e n gr 9 o; U co a nsisting of a hydrogen atom, a halogen ^-^^ 

an alMgrop Saving one to six carbon atoms which may , be ^J^^ 8 ^ may be substituted, an 
rm^hich'may be substituted, an ^^S^SSS^m a.keny.oxy group JJ^J 
alkoxy group having one to six carbon atoms ™ ™ y . wo t0 six cart5 on atoms which may be sub 
caZ atoms which may be substftuted, an ^^'^^^te substituted, an a.kenylthio group having 

sSSted, an a.kyKhio group having one J-^J^JjE W ™> » * ca *° n f hmS b 2 
two to six carbon atoms which may be substttuted an alkyny 9 ^ grQup h)ch may be sub 

hP substituted an aliphatic acyl group having two to seven car substituted, an alkylsulfonyl 

Soup having one to six carbon atoms which may be substituted, an 1 a. y atoms which maybe substrtuted, 
rorwTichmay besubstituted,ana,^ an alken y.su.finy. group h = 

an alky.sulfinyl group having one to fd^n XnylsuLyl group having two to six carbon 

two to six carbon atoms which may be substituted, ar » » ^ atoms which may be substrtuteo, 

Zt^bsLed.aforn^group.acyc.o^ 

T lloalkenyl group having three to eight carbon f ™ y drocarbon cyc.ic group having six to fourteen 

^hcte^cyclicgroup ^^^^ZSSSLo heterocyclic group which may be sub- 
carbon atoms which may be substituted and a 5 to 14 m 
stituted), a salt thereof or a solvate of them. 

12. The compound according to claim 11 , a saiunereu 
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. atom, a cyano group, an alkyl group having one to six carbon atoms which may be substituted, a 5 to 1 4-membered 
aromatic heterocyclic group which may be substituted, an amino group or an oxygen atom which may be substi- 
tuted, 

13. The compound according to claim 11 or 12, wherein R 4 is a group represented by the formula: 



(in the formulae (V) and (VI), R 8 represents a group selected from the following substituent group a; and the ring 
B may be substituted with one to four groups selected from the following substituent group a. 
Substituent group a 

The group consisting of a hydrogen atom, a halogen atom, a hydroxy! group, a nitro group, a cyano group, 
an alkyl group having one to six carbon atoms which may be substituted, analkenyl group having two to six carbon 
atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, an 
alkoxy group having one to six carbon atoms which may be substituted, an alkenyloxy group having two to six 
carbon atoms which may be substituted, an alkynyloxy group having two to six carbon atoms which may be sub- 
stituted, an alkylthio group having one to six carbon atoms which may be substituted, an alkenylthio group having 
two to six carbon atoms which may be substituted, an alkynylthio group having two to six carbon atoms which may 
be substituted, an aliphatic acyl group having two to seven carbon atoms, a carbamoyl group which may be sub- 
stituted, an arylacyl group, a heteroarylacyl group, an amino group which may be substituted, an alkylsulfonyl 
group having one to six carbon atoms which may be substituted, an alkenylsulfonyl group having two to six carbon 
atoms which may be substituted, an alkynylsulfonyl group having two to six carbon atoms which may be substituted, 
an alkylsulfinyl group having one to six carbon atoms which may be substituted, an alkenylsulfinyl group having 
two to six carbon atoms which may be substituted, an alkynylsulfinyl group having two to six carbon atoms which 
may be substituted, a formyl group, a cycloalkyl group having three to eight carbon atoms which may be substituted, 
a cycloalkenyl group having three to eight carbon atoms which may be substituted, a 5 to 1 4-membered non- 
aromatic heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic group having six to fourteen 
carbon atoms and a 5 to 1 4-membered aromatic heterocyclic group which may be substituted), a salt thereof or 
a solvate of them. 

14. The compound according to any one of claims 1 , 3 and 7, a salt thereof or a solvate of them, wherein R 4 is 4-pyridyl 
group which may have one or two substituents. 

15. The compound according to claim 14, a salt thereof or a solvate of them, wherein R 3 is a halogen atom, a cyano 
group, an alkyl group having one to six carbon atoms which may be substituted, a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted or an oxygen atom which may be substituted. 

1 6. The compound according to claim 1 4 or 1 5, wherein R 4 is a 4-pyridyl group which may have one ortwo substituents 
comprising at least one of a cyano group and a carbamoyl group represented by the formula (III): 




or the formula: 
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R 6 



-CO< \ (M) 
R 



(wh6 rein R 6 and R 7 a, *. same as or ™££££2* ^ £SZ S- — 
group having one to six carbon atoms which may b " u ^^^ n ™^J2 hte f may be substituted, a cycloalkyl 
which may be substituted, an a, kynyl group having two having tnree to eight 

group having three to -9^ carbon atoms which ^^S^nLo heterocyclic group which may be 
carbon atoms which may be substituted a 5 ;to 1™ wh|ch may be substltuted 

17 Th6 compound according to any one of Cairns 1 to * a — or a soivate of them, wherein R* is a pheny, 

group or a naphthyl group, each of which may be substituted. 

. ■ w 1 tn 1 r a salt thereof or a solvate of them, wherein R5 is pyrrolyl 
18. The compound according to any one of «*^» 1o - J " p , thieny l group, thiazolyl group, fury 

group, pyridyl group, pyridaziny. group, W m ^~*'^2^rWlnyl group, indofyl group or isoindolyl 
group, quinolinyl group, isoquinolinyl group, phthalazmyl group, napnmyr y 
group, each of which may be substituted. 

„. A pharmaceutical - — — - — " - - -—'•«■ ^ " 

a solvate of them. 

receptor relates. 

A 2 receptor relates. 

aTh .^ B .c^.»c^ 1S .^^^.«=* 3 ccp re v.* g .^»««- — 

receptor relates. 

M . TW *n.cco^^^ 
A 2B receptor relates. 

24. The composition according to c.aim 19, which is an adenosine receptor antagonist. 

25. The composition according to claim 19, which is an adenosine A, receptor antagonist. 

26. The composition according to claim 19, which is adenosine receptor antagonist. 

27. The composition according to Cairn 19, which is adenosine receptor antagonist. 

f Maim* 19 to 22 24 to 26, which is an agent for treating Parkinson's 

28. The composition according to any one of claims 19 to 22, a a, 

disease or an antidepressant. 

. , • <Q ^^i w to 25 and 27 which is a defecation-promoting agent. 

29. The composition according to any one of claims 1 9 to 21 , 23 to 25 and 2/, wn 

. ■ • , 1 o ,„ 91 03 to 25 and 27 which is an agent for treating, preventing 

30. The composition according to any one of cla.ms 1 9 to 21 , 23 to 25 and ± r, w 

or improving constipation. 
3, The ccmpcc.cc according to claim 30, wherein .he cons,lpa.lc» k f»nc».n.l cc»«p*n. 
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nying ileus. 

33. The composition according to claim 19, which is used for evacuating intestinal tracts at the time of examination of 
digestive tracts or before and after an operation. 

34. Use of the compound according to any one of claims 1 to 18, a salt thereof or a solvate of them for producing a 
defecation-promoting agent. 

35. The composition according to claim 19, which is an agent for treating or preventing diabetes mellitus, diabetic 
10 complications, diabetic retinopathy, obesity or asthma. 

36. The composition according to claim 1 9, which is a hypoglycemic agent, an agent for improving glucose intolerance 
or an insulin sensitizer. 

15 37. The composition according to claim 1 9, which is a hypotensive agent, a diuretic agent, an agent for treating oste- 
oporosis, an agent for treating Alzheimer's disease, an agent for treating an inflammatory bowel disease or an 
agent for treating Crohn's disease. 

38. A method for treating or preventing a disease to which an adenosine receptor relates, which comprises adminis- 
20 tering a pharmacologically effective amount of the compound according to claim 1 , a salt thereof or a solvate of 

them to a patient. 

39. Use of the compound according to claim 1 , a salt thereof or a solvate of them for producing an agent for treating 
or preventing a disease to which an adenosine receptor relates. 



25 



30 



45 



50 



40. A method for promoting defecation, which comprises administering a pharmacologically effective amount of the 
compound according to claim 1 , a salt thereof or a solvate of them to a patient. 

41 . A compound selected from the group consisting of: 



(1 ) 5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone; 

(2) 5-[2-amino-4-(2-furyl)-5-pyrimidiny1]-1 -ethyl-1 ,2-dihydro-2-pyridinone; 

(3) 1 -allyl-5-[2-amino-4-(2-f ury!)-5-pyrimidinyl]-1 ,2-dihydro-2-pyridinone; 

(4) 5-[2-amino-4-(2-thienyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone; 

35 (5) 5-[2-amino-4-(3-fluorophenyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone; 

(6) 5-(2-amino-4-phenyl-5-pyrimidinyl)-1 -methyl-1 ,2-dihydro-2-pyridinone; 

(7) 5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone; and 

(8) 5-t2,4-diamino-6-(3-fluorophenyl)-5-pyrimidinyl]-1 -methyl-1 ,2-dihydro-2-pyridinone, a salt thereof or a sol- 
vate of them. 
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